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FUR SUBSONIC FLOW INCLUDING THE EFFECT

OF ENERGY ADDITION

By Donald D. Baals and Mary J. Mourhess

SUMMARY

Direct-reading tables and charts are presented for
determining the drag or thrust coefficients from wake-
surve~ ~easurements in the subsonic speed range. For
flcws wherein no ener~ is added, the point drag coef-
flci9nt is shown to be an exrlicit function of the stream
Mccn number M ,

9
lithestatic-pressura coefl’ic19nt at the

wake station
5

and tiietotal-pressure-loss coeffi-
cient AH/qo, w~ere AH is the total-pressure loss

and q. is tha strem d~amic pressure. Values of the

point drag coefficient are tabulated for a wide range
of values of these parameters. Ihasmuch as the tabulated
coefficients (either drag or thrust) represent the point
values, which are independent of the integration of the
wake, the charts or tables In the form presented sre
general in application.

For flows wherein energy is added, such as f’lows
behind propellers or heated radiators, an additional
parameter, which Is a function of the stagnation-
temperature rise, must be considered. Values of the
point drag coefficient that include the effects of the
addition of’energy are tabulated.

~RODUCTION

.Ih the field of aeronautical researcqwake pressure
surveys ham been used increasingly for determining
profile drag, Internal drag, jet thrust, and related
faotors. The evaluation of the drag or thrust frcm

. . ------- —.. — — — - ———-
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pressure surveys Is based on the solution of the momentum
equation. For hfgh-speed flows, in which the air must be
considered compressible, the evaluation of the drag or
thrust must include the variation in the density of the
air; this variation in the density necessarily complicates
the solution of the momentum equation. For flows wherein
energy has been added, the density varl.atlon is of
importance even for the low-speed conditions.

Because a large number of pressure readings are
usually required to make a complete wake survey, It is
essential that solutions of the wake-survey equattons
for all t~es of flow be presented in a form to permit
rapid and accurate computation. Various simplifying
techniques have been developed for evaluation of the
dra3 coeffj.clent from wake pressure measurements by
mesns of charts or tables, but these methods have required
excessive interpolation or computation due to the form
of the parameters employed. When simplifying assumptions
as to the shape of the wake profile and the constancy of
the static pressure across the wake are made, integration
techniques may be combined with the solution of the wake-
survey equations (references 1 and 2) to reduce greatly
the required computation. This method has been found
useful in determining the section profile-drag coefficients
of airfoils; however, such a method is not general in
application and is limlted by the original assumptions
of uniform static pressure and a definite walm profile.

The method found to be most generally applicable at
the Langley 8-foot high-speed tunnel consists in the
point-by-point evaluation of the drag coefficient by
means of direct-reading charts with the final integra-
tion performed In a separate step. Facility of evalu-
ation of the drag coefficient is provided in that the
point-by-point values can be detemined from simple
charts . The charts require no assumptions as to wake
profiles or pressure gradients. The flexibility required
for application to both two- and three-dimensional flows
Is provided by performing the integration in a separate
step. Zn this report the solution of the wake equations
has been developed for both isoenergic flows (constant
total energy) and flows wherein energy has been added;
thus the equations are generally applicable to flows
behind airfoils, propellers, and radiators. The funda-
mental principles may be applied to the determination of
the thrust from jet units; howemr, consideration must be
given to the change In the value of the ratio of specific

A heats and the momentm of the fuel.



.- -.— -.—. —.

NACA ARR NO. L5H2T

SYMBOLS

3

a

A

%

CD

c

cd

~d t

CP

D

E

F=

6

H

&

q.

J

K

M

m

P

PI

speed of sound, feet per second

area, square feet

referenoe area-,square feet

()Ddrag coefficient —
qo%t

chord, feet

section profile-drag coefficient

point drag coefficient

specific heat at constant pressure (for air,
O.~ Btu/lb/°F )

drag, pounds

energy added, foot-pounds per second

compressibility

acceleration of

total pressure,

factor

()

Q
q

gravity (32.2 ft/sec2 )

pounds per square -foot

()HO-Htotal-pressure-loss coefficient —
qo.

mechanical equivalent of heat (7’78ft-lb/Btu)

()

E
energy-input factor — -

JcpgmTo

0
Mach number” :

mass flow rate, slugs per second (PAV)

static pressure, pounds per square foot absolute

(’ 9

P -P
static-pressure coefficient

q.



. . . .

I

NACA ARR NO. L5=74

q ()
dynamic pressure &#

T statlo temperature, ‘F absolute

T~ stagnation temperature, ‘F absolute

~~ v stagnation-temperature r-lse,‘F
\
Tll - To!)

v velocity, feet per second .

Y distance across wake, feet

P density, slugs ~r cubic foot

Y ratio of specific heats

Subscripts o, 1, and 2 refer.to
nated in figure 1.

(for air, 1.400)

tlheflow stations deslg-

DISCl?SSION 03’THEORY AND METHODS

Fundamental Relations

The detailed solutions of’the basic wake-survey
equations for flows with and without the addition of
energy have been presented in reference 3. A theoretical
analysis of the basic assumptions required for the solu-
tion of +he wake-survey equations fOr isoenergic flows
has been presented In reference 4.

The basic form of the drag equation as derived from
the momentum relation is

I)wake
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Then

2
cD=—

!
%$ (’. - ‘2)-+,‘R W* povo

5

.

With the usual
tlon 2 (where

assumption that the total pressure at sta-
P2 = Pm) is equal to the total pressure

at station 1, tti–dr~ coefficient oan be evaluated as
indicated in the appendix. The numerioal solution of
equation (l), however, is dlffioult and requires excessive
computation for direct use.

For convenience in presenting
solution of equation (1) the point
defined as

and disoussi~ tie
drag coefficient is

.

Negative values of
that the system is

the point drag coefficient
produo.@g thrust.

Indicate
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Isoenerg~c flows are found over aerodynamic bodies
otithrough internal-flow systems when no appreciable
chenge in stagnation temperature occurs. An analysts
of the terms constituthg the point drag coeffluient for
isoenerglc flows indicates that the point drag ooeffl-
clent ts an expllclt function of the free-stream Mach
number Mo, the static-prsssure coefficient in the
wake PI, and the total-pressure-loss coefficient AH/q..

The pressure coefficients used are merely an expression
of the measured data in coefficient form. Because the
values of these parameters can be easily determined from
the test data, their use”provldes a convenient and direct
method for evaluation of the pofnt drag coefficient. An
explicit expression for the point drag--coefficient In
terms of the parameters Mo, PIs and AH/q. ~S COIU-

plicated; but the coefficient can be easily detemined
by usual methods for given values of these parameters
(see appendix).

Values of the point drag coefficient for a wide
range of values of’pressure coef.ficlents pl and hH/qo
and for given values of stream Mach number M. are
presented In table I. The range of total-pressure-loss
coefficients has besn extended into the ne ative region

7(which indicates a total-pressure increase to permit
evaluation under conditions of low energy input approaching
isoenergic flow. The application of table I to flows
wherein en9rgy has been added will be discussed in a
later section. A large range of positive values of P1
has been included to permit computation of internal duct
flows for which the static-pressure coefficient may
approach unity.

Other forms of the parameters and other methods of
presentation than those used in table I may be more
suitable for certain applications. limteadHof Mach

H -P - P(-)
number Mo, the pressure ratios 0 ~ ‘, ~,

Po
P. ‘o

— may be used; the pressure coefficients
‘r H- ‘1

and~ Pi-P Ho - Hl-
may be replaced by H and —

q. o - P. Ho-po’
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respectively. The two parameters ~~d~
Ho - p. - P.D---

-fiaib-&n”adtit~e_” when they can be ~e”tbtifhed-dire%ly
from the meas~–d wake and-stream pressures. . Tables -. oharts of the point drag coefflclent for Isoenergh flow
in terms of’these two parameters are presented in refer-
enoe 5 with charts and tables for rapid evaluatlon by an
approximate method.

Flows Wherein Energy Is Added

.

The fundamental relations expressed in equation (1)
are correct for the evaluation of the drag or thrust
coefficient for flows where In energy has been added, suoh
as flows through radiators or propellers. Th3 evaluation
of the density ratio p5/pA, however, involves an added

.

parameter that is a fun;ti& of the energy
evaluation of the density ratio p2/po as

appendix B of reference 3 becomes

-1 flz
P2 l+Y.2_Mo2 —

q~—=
Pon y-l E

M02 + —l+—
2 Jcp~To

~ order to detemlne the drag coefficient

input. The
developed In

from ecnza-
tlon (1) for flow conditions ;herein energy has W-en

E
added, an additional parameter — must be deter-

Jc gmTo
$mined; this parameter Is desl~ate K.

An Inspection of We temns constituting the point
drag ooefflcient equat on(2))lndloates that the

quantity 2@y~(~y~ can be expressed aa a funotion

of Mo, Pl, and
AH

~“
The last part of equation (2) “
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p2 1/2 q2 1/2

i) ()<
can be expressed as a function of Mo,

-~
AE

and K. The two quantities of whloh the product Is
<’

the point drag coefficient can therefore be detemlned
independently. Values of the two parts of equation (2)
required to evaluate the point drag ooefflclent for flows
#herein energy has been added are presented In tables II
and III.

The value of the energy parameter K can be com-
puted directly for flow conditions where the energy
input and mass flow are measurable and are uniform aoross
the survsy plane. Suoh a condition might be attained
for flow through an effimient radiator installation. l?tn?
flow conditions as found behind a propeller, however,
where the energy input and elemental mass flow are not
unifom and are difficult to measure, an evaluation of
the energy parameter can better be made by experimental
methods.

The energy equation from the free stream to the wake
station becomes

For stagnation conditions at the free-stream
stations, tie energy parameter becomes

and wake

where the prime refers to the stagnation temperature,
The energy parameter becomes, then, merely the ratlo of
the stagnation-temperature rise to the absolute stream
statio temperature.
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~asmuoh as the stagnation-temperature differ-
Tl 1 - TO1 is small and must be measured accurately,

the%ometers fiy be oonneoted ar& calibrated to read
the sta~ation-temperature difference direotly. The
free-stream stagnation-temperature reference may be
obtatied by Installing one of the temperature-measuring
elements outside the wake. The detemdnatlon of the
absolute free-stream static temperature does not require
great acouraoy; therefore, conwntional methods may be
used.

USE OF TABLES AND CHARTS

The values presented in tables I to III for evalua-
tion of the point drag coefficient are difficult to apply
directly because interpolation is required. The tabulated
values have therefore been plotted in the form of dlreot-
reading charts.

Isoenergic Flows

~amples of the types of plot found useful for
evaluation of the point drag ooefficlent for Isoenergic
flow are presented in figure 2 for M. = 0.20 afi 0.70,
respectively. A representative cross plot of the tabular
data of table I is presented In figure 3. It should be
pointed out that the scale of the plots of point drag
coefficient presented In this report is too small for
accurate work. These plots have been included, however,
to Indicate the general form of the curves and to provide
a basis for more accurate large-scale plots based on the
orlglnal tabular data.

The charts in their present form are especially
applicable for use In high-speed wind tunnels, where
tests are usually run at fixed values of stream Maoh
number, and the value of tie static-pressure and

. total-pressure-loss mefflolents can be determined
dlreotly frmn the pressure records and wind-tunnel
calibration. For use at values of stream Mach numbers
dlf’ferent from those tabulated, ths ohart for the
nearest tabulated Mach number may be used with but small

( )*1? percent .error For greater accuracy at the inter-

mediate’Maoh numbe’rs a llnear Interpolation may be
assmed (fig. 3).

I
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The presentation of the tabulated results may be
changed from that used ~m f@u#e 2 to fit various con-

ditions. For example, the ratio - may be plotted
AH/q.

Instead Of cd? in order to attain greater accuracy on

a small-scale plot. For many tests the wake statlc-
pressure coefficient remains essentially constant with
changes in ~; therefore the point drag coefficient
may be plotted agslnst AH/q. for a range of values

of M. at given values of P1 ● The use of tbe tabulated

data in this form may be applicable to fllght tests.

Flows Wherein Ener&y Is Added

lh figure 4 are presented representative plots of
tables II and III for evaluating the point drag coeffi-
cient for flows wherein energy Is added. This figure
shows that an increase in stagnation temperature of the
order of 1° F (K = 0.002) can produce a stgnlficant
effect on the evaluation of the drag coefflctent at low
values of AH/q.. For many cases,however, tie energy

effect may be considered negligible - as, for example,
the flow behind a llghtly loaded propeller - and the
tabulated results for lsoenergic flow (table I) may be
used directly. A comparison of the numerical result for
the experimental value of K with that for K = O
indicates the magnitude of the energy effect and which
form ox the equations should he used. The isoenerglc
values of cd I presented in table I correspond to the
values of cd v for K = O presented in ~ables II and III. “

Because the solutions of the equations for lsoenergic
flow can be determined fram table I directly In one
step, table I should be used whenever the energy effect
can be neglected.

It should be pointed out that for flows wherein
energy is added, certain combinations of the parameters

M
AH

0$ Pl, ~, and K specify supersonic flow in the
o

wake. For such.flows the measurement of the wake pres-
sures is subject to corrections that are dependent on
the Intensity of the shock at the local supersonic speed.
No attempt has been made in this report to evaluate
these shock corrections to the measured pressures.
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rntegrathn Teohnlques

11

The evaltitlti-”of 12i6”’tbtal~drageouffiolent.-involves
the titegratian of the point-drag-coeff lolent profile.
Inasmuoh as the evaluation of c f

9
is independent of

the Integration prooess, great f exiblllty in the appll-
catlm of the proposed wake-survey techniques to various
types of flow oan be attained. The flows behind air-
foils, within internal-flow systems, or through pro-
pellers may therefore be calculated by similar methods
that vary only in the Integratlcm teohnique employed.
The wake profile end the manner In whloh the wake is
surveyed wI1l determine the optimun type of integration.

With the values of the point drag ooefflolent deter-
mined from the charts or tables presented In this report,
the value of the total-drag coefficient becaes

~
CD = AR

!

Cdi dAl

wake

where ~ is the reference area upon whloh C= Is to

be based. The integration technique employed should be
determined from considerations of expediency and the
accuracy of integration desired.

For two-dimensional flows behind airfoils the
airfoil-section drag coefficient becomes

~d=+ L/ cd’ dy
wake

where the Integral represents the area
curve when expressed In the same units

NUMERICAL EXAMPLES

Isoenerg3.cFlow

under the ~d~-

as the ohord c.

Assume the following set of conditions, whloh might
correspond to the center of the wake of an airfoil at
him speed:

I - ...
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M. = 0.70

Pl = 0.12

AH— = 0.3
q~

An interpolation of table I or the use of the large-
scale plots of table I (fig. 2(b), for example) gives
the value of the point drag coefficient cdl Of 0.1964.
The resulting positive value indicates drag.

Flows Wherein =ergy 1s Added

(1) Assume the followlng set of conditions, which
might correspond to the flow behind a highly loaded pro-
peller for the climb condition:

Id.= 0.20

PI = 0.25

AH
—= -0.50
q.

(The negative value of
increase.)

AH/q. indicates total-pressure

AT, :4.00

To = 500° F abs.

From the value of absolute static temperature and
stagnation-temperature rise,

u
‘= 5;0

= 0.008

~ interpolation of tables II and III or the use of the
large-scale plots of tables II and III (fig. ~, for example)
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glv8s the following values of the parts of equation (2)
that constitute the point drag coefficient:

f?4,J/yQy/’= 2.2,,8

The value of the point drag coefficient thus becomes

Odf = (2.2368) (-0.2217)

The resulting negative value indicates thrust.

(2) Assume the following set of conditions, which
mi~t correspond to the flow behind a radiator measured
near the duct outlet:

H=:

= 60CIBtu/sec

gm = 30 lb/seo

To = 430° F abs.

M. = 0.7

g
● q. = 094

PI = 0.1

.-. ------- ... . . . . ------- .. . . .. .. . . . .. ___ ----- - -: -.. . -----. . . .,,. ...
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.K=~
Jcpfm~

600
=

C@ x 30 x 430

= O.1*

From these values of the parameters,

+?_L@(.&?’=,.,,(),

(:Y”-(itY”=0“088’
The value of the point drag coefficient thqs becomes

cdl = 1.5503 x 0.0889

= 0.1378

The resulting posltlva vslue indicates drag.

Langley Memorial Aeronautical Laboratory
National Advisory Co?mnittee for Aeronautics

Langley Field, Va.
●
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APPENDIX

w -r---~- - ., “..,.-.... ------r----- .-. -

EQJATIONS FOR COMPUTIN!3 TABUIATED VALUES

OF DRAG COEFFICIENT

The various terms of the c!lrag-ooefficlentequation
(equation (l))can be expressed by the followlng relations.
It should be pointed out that by deflnltlon p2 = p.

and by assumption HI = H2. (A detailed derivation of
the f’ollowlng terms can be found in appendix B of refer-
ence 3.)

(~?(3.@y

/’.’.s’2.P-)1’2(QS’2
( Ho - Po) ycJJ

Where E is t~ energy-input factor. (For Isoenbrglc
flbw K = 0.)

For the use of the equations In the foregoing form,
some initial value of one of the pressures must be
assumed. Because the values of the various parts of
equation (2) are determined fundamentally by the pressure
ratio, the numerioal value of a pressure has no slgnlfi-
cance; therefore any positive value may be used.
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The detailed computing procedure Is as follows:

(1) Given M. and a range of values of PI

bE/qo ● (The value of K must also be considered

for flows wherein energy Is added.)

(2) ~ order to determine I&e free-stream pressures
corresponding
stream static
here) und use

to MO, assume any convenient value of
pressure p (1000 lb/sq f% is assumed
‘Lhefollow& relations:

qo = ;Por.Io2

Ho ‘ p. + Fcoqo

where y = 1.400 md I&. is abtained fmm table IV

for the value of Moo Tne value of E. csn also be

determined for given values of M. and p. from the
following equation:

[) 1
y-1

(

HT-l
M2=A-

Y -lp

~ollo~~ ~ ~-e step-by-step computing procsdure is as
●

.- .- 11 11111 mmmmmunlmllml I # Illllm 11111 II
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0Olumn Relation
.,,
(1) %ii= “o ‘“”” ““-”--” ‘ ‘

qa “

(2) Ap = Plqo

t (3) pi=po+” Ap=po +(21

(4) HI =H2=. Ho- AHl= Ho-(1)

(5) Hl - pl = (4) - (3)

%-%=()
(6)

PI &

(7) Fci from a plot of table IV for value of (6)

(8) H2-P2=(4)-P0

H2 - P2
(9) —

.Q
P2 Po

(lo) F~2 from a plot of table IV for R value of (9:

qz 1H2-P2=1
(11) (6)—=— .—

qo qo FC2 q* (lo)

()

.,q2 1/2

(12) =
~

(~~ )1/2

-ql lH1-P1 1 (5)
(13) —=— —

q. q. Fcl ‘cm

1/2

(4)
()

> = (13)lia
qo
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3Olutlm Relation

(~~]
(~J’2y=(:y”’5’

Y -1
1+ ‘2

P’
—~o’ ~

2
(16)

o—=
P. ~+Y-l

yMo2 + K

1 + O.’MO’ (11)
=

1 + ~.~o’ + K

For Isoenerglc flow, K = O

p’ 1/2

(17)

()
q

(16)1/2

.

(18, (!$yi~-(!y” = (1,, - (12)

(19) c~f .2@y’2’(~y’’[:7’’ .~y”]

= 2 X (15) X (4) X (18)
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(4) The numer~oal solutions of the various steps of
the ctiputlng equations are given for the following -
examples:--- %-..,, .- ... .. ,m~.. -....... ., , .. .--- ..

M. 0.70 0.2 0.70
PI 0.12 0.25 0.1

AH/q. 0.3 -0.5 . 094
K -------- 0.008 0.194

P. 1000 1000 1000

qo 343 28 343
Ho 1387.084 102I3.2J3 1387.084

(1)
~!?i~ ~ -$

137.2
(2) 34.3
()
t %

1 1.16 1LI07
() “ 12

1034.
.184 . 1042.28 1249.8&

()
i!

243 m 024 35.28 :1~6 84
() 0.233

k
0.0350 &

[]
z

1:079 1.0124 1:071 8
go) .184 42.28 &2~9.8 ~

(9)
Y

0*04-23 o.
%
-9

(10) 1:69 0 1.0150 1.0 94
(11) o. 560

~
1.4a77 0.671

(p) O. 695 lo~l

Jz
0.919z

(1 )
z

0.6563 l.d ‘ ().5;367
(1 ) 0.8101 1.1156 0.7659
(15)

k
1.01 ~ I.0025 1.0121

(16) 0.9 2
i

0.9960
%

0.8 9
(1 )
3

0.9 90 0.9980 0.90 3
(1 ) 0.119

z
-0.2217 0 ● Oall

(19) 0.196 -0.4959 0.137?

AW arbitrary value of P. may be assumed without ohange
in the final result. For these examples p. = 1000 has
been used.
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------

).1032

0.65

,------
------
------
~------
‘L-----

io.o~~gt

0.70 0.75

------------
---------.--
--.---------
------------
------------
------------

MTIONALAOVISORY
C0MMITT2EFORAERONA~ICS

0,80

------
------
--.---
-..---
------
------
----—
0
.0348
.0324
.0270
.0196
.0106
0
-.0118

k
-.028

;:%J

~:;5gt3

8-.238
::?$:
-.564
-.6832
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TABLEI * CentInued

POINT.bRAGC~FICIENT FORISOENERGICFLO# - Centlnued

[M.=O,oj

-0.15 -0.$0 T O.q 0.10 0.15

g
0

n.Rnn-------------.--------------------.-..----------------------------------------
n.2R/J,.--------.----:---------------------------------------------------------

0.281L80.23280.1650-------.-.--------.-----------------------------------
I0.184 0 ---------.----.---------------------------

7)!k o.ti8 0.1012------------------------
0.0734------------==
-081L80.0602.-.-----.---
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NACA ARR No. L5H27
*

23

.
TABU ~ . Caltl,riwd

=- .,,.-. . ... . . ... . ,. ...

POI~ ZRAt3CIXFRCIE~ FCTIISOESE2WICFLCW - Coatlnuo~

.

PI

\

-0.50 -0.lb5-o.I+o-0.35 -0.30
g
L

PI

\l 0.20I 0.25 I
0.30

I
0.35

I
0.40

q

,..

‘[~=O.lij.

-0.25 -0.20 -0.15 -0.10 -0.05 0

‘:yq

“z%
:3162
.268

iii
.2 8
.1
.1092
.0822

:%%

ijg

..1126

..1700
-.228

1-.286

::$kg
..58;!

M&f

I I I I f I

0.45 I0.50 I0.55 I0.60 I0.65 I0.70
I

0.75 I 0.80
I

----- ------ ------ ------ ------ ------ ------ ------
----- ---.-- ----.- ------ ------ -.---- ------ ------
----- ------ ------ ------ ------ ------ ------ ------
1.1336o.c292-.----.--------.--------------------

P
.1 0 .11+360.1028o.0221J------------------------

.1198.1*O .& ‘%% ;-----z::::
.132
.&~

.I@
:~~~

.K70

.1056

.1*O

$91g

0.0

:g; :go ;~8 ::;2$3

.0106
:g8- :~~ :%% X$2 .3* .03Q .0320 .0?(2
:%6 :%: :% :03?? :0278 .0254 .0228 .0198
,.01?! .%72 .0164 .0154 .Olu+ .0132 .0220 .0106

:::;% %t :::% :::% ::% !%!: :’g{ %Jij
..0580

-.0722-.0?88..$$ ::%6 -.0576-.0
-.0556-.0532-.0 06 -.

::%! ::::2 -.1116-.IOW
..1(%.4

-.,020-.0968-.q~ -.$%

..2100.::%? ::;5~:::$$ ::% :::344-.E
?.IJ -.;:$ ::;5$

..256:-.*92

::q$ :;WJ
::~;3-“~: ::~ge-: ~: ::pl

:.J
-.
$#

:“
jjt

:“ &l

::;%

::;% ::;~ ;:J& ::@. ~:~76 ::nl~ ::& ::~g..

2ATI02ALAW12CRY
CCUBITTEE= A2201fAOTIOS



NACA ARR NO. L5H27
24

TASLEI - “Continued .

POINTDRAG COEFFICIENT FOR ISOENERGIC FLOW - Con%inued

[M.=O.q ‘

-0.45 -0.40

0.8788o.8~50
.7718 . 462

1
:fy :$%

,& :##

.2316 .2272

.1744 .1712

.1170 .1150

.088 .0862
?!.056 .0576

;0294 .0290
0 0
-.0294-.0290

;:;?$ :;;%

-.1792-.1764
-.2400-.236
-.3010-.296

;:~~ ::$$

::iig;::g$i$
-.9984-.9 76

-0.35

0.8096

$j

.3292

.2760

.222

.1678
::::2;

t.05 6
.0284

0
-.0286

;juj

-k-.173
-.2328

2k
-.292

::i;38

yi

-0.30 -o*5

I
-0.20 -0.15

I
-0.1o -0.05

-1-
0 0.05

Q.7726
.6918
.6066
fm$

.321

.269b

.2~76

.16
Y.110

.0830

,:?%

0.8000.9112
.700 .7966
.600 .6860

:.G :?28
.300 .351
.250 .293k
.200 .2362
.150 .1776
.100 .1192
.075 .089
.050 .059t
.025 .0300

0 0

J.49400.4300
:&:: .jm;

.4102 :3896

.3452 .3308

.2700 .2604

.2288 .2212

.1862 .180

.1418 .137k

.0960 .0934

:W! :8G!
.0244 .0238
)

:.04k
-.0248-,0.2
-.0498
..0752-.0 36
..1016 1
..1526::j~~
-.20~6

::$? j%j

:j3~~ ++:

::&zt 1:~8~

-“.0280li.027h!=.02701~.026hl=.025811.0252

-.9%581-.9546l-.9k3~93i93i

I 1 IPI

~

g
q.

0.80c

:2%

;.?%
.30C
.250
.20C
.15C
.100
.075
.050
.025

0
-.025
-.050
-.075
-.100
-.150
-.200
-.250

::?%
-.5cQ
-.600
&J

I
0.20 0.25 I0.30 0.35 I 0.40 \ 0.45 / 0.50 ] 0.55 0.60

------
------
------
------
).0334
.100
.10

$.094

;;~~

.029

.0154
I
..0160
-.0348
-.0504
-.0692
-.1064

!4
-.1 64
-.184

::g~

-.5222
-.624

2-.734

0.65

I

0.70 0.75 0.80

I I I

------ ------
.----- --.---
------ .--.--
------ -: ----
.----- --: ---

‘:% ‘:%%
:%2 %8

:~g~ :;%
.0252

.olI@ .0132
2 0
-.0150-.0140

i k

-.0 10 -.0290
-.078 -.0 50
-.0 56 -.0 20

%! %!

y~[ Zjfj

-.6134::5990
-.7212-.7056

------
------
------
------
--.-.-
.-----
O:;JJ;;

.0 02
J?.0 00

.0320

.0226

.0120
3
-.0130
-.0270
-.0418
-.0580
-.0910
-.1272
-.1656
-.2062

:;~$

-.584o
-.6898

-------
------
------
------
...---
..-----
------
1.0156
.0364
.0330
.0272
.0198
.0106
)
-00118

i
-.026
-.036
..038

~-.052
-.1200

:;i~g

::~li:
-.5688
-.6756

.1242
JxJo

L
.0432
.0218

0
-.0222

&
-o] 8
-.0 0
-.0922
-.1390
-.1880
-.2382
-.284
-.39J!4
-.5030
-.6152

xi&t

-.0216-.0208

:::%$ %+&
-.0896
-.1354-.1316
a;~ -.1;86

-.2 68
-.2830-.2762
-. 862 -. 80

$$ ‘i ~
-.g6 -. 38
-. -.593

::!;JO::8%8
1 I I I i

NATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS

— ------- . .



NACA, ARR No. L5H27 25

,-

TABIS I - Continued

POINT DRAG COEF!?IOIE??lFOR ISOENERGICFLCW - continued

> .-. -.,-.,... . .... .. -.. . . .. . . .
“ [M~=002~ .,

7.0.10 0.05-0.20-0.50 -0.45 .0.40 -0.35 -0.30,-0.25
~
10

1 I I..

-IS.i5 0.10 0.15,-0.05 0

1.60,76
.6276

:2?82
.3930
.3018
.2540
.2052
.154
.1
%.07

.0526

.02Q

.0266

%J$

.1626
,.2182
,.271J+
. a

%%::53
..682
..803k
..9254

.5$2
).6 6

:2%

“%
.2002
.1518
.1Q20
.0770
.05

3.025
3
-.0262
-.0524
-.o~o
-.1058
-.156
-.2

4..269

X;j

%&)

.$%J
b:3
.2852
.2408

:i,@
.0998
.0752
.05*
.0252

I

.0256

.0514

k
.o~y
;103
.1566
.2106

:g$

!42
:? 78

.7836

.9036

):mg

,&6g
;3556

;$$J

:%

t.02 6
)
-.0250
..0502
..0758
-.1016
-.1536
-.2068
-.2604

::&?:
-.5396
..6550

::8;;:

1.4936
.49o6
.4582

+JJ$

.22

%j$
;07~6
.0480
.0240

I

.0244

.042
&.07

.0996

.1506

.2028

.2556

:{%

$2
.5
.6 5

:88%

@

.386Q

.3280

.2586

.212
i.176

.1364

.0922

:%2!
.0234

%$

;g~

:~?j

.5228

.6360

:82$:
1 1 I I I I .

0.80

.---.-

.-----

.-----
------
.-----
.-----
------
.0208
m~$6

k.02~
.0198
.0106
2
-.0118

b
-.026
-.034
-.0 2
z-.0 8

-.1194
-.1564
-.1954

::~j;~

::9632
-.6660

T0.60 0.65TFF0.35 0.40 0.-/0 0.750.20 0.25 0.30

I

0.800

:K%

:?%
.300
.250
.200
.150
.100
.075
.050
.025

0
-.025
-.050
-.075
-.100
-.150
-.200
-.250
-. 00
z-. 00

-.500
-.600
::g;

-----
2~66

?!.291
.2638
;;;60

@

.0810

.0616

.04
%.020

I
J&$

!+.0 4
.080
.1338
.1812
.2298

::~p$

::595$

::8%8

------
).0886
.2384
.2622
.2U o
.m&

:p:

3.07 0
.0 92
?.Q 00

.02.02
)
-.0208

::%:
-.0854
..1302
-.1766
-.2242
-.2730

::$$

-.698
z..802

.-----

.--:--
1.1762
.222

1.22 6
.194

%Jb

.0748

.050
J

.::?9k

%1$

-.082
-.12

9-.171
-.2184

:;~

8
-.5 0
..638
-.7954

.-----
------
);;9?.:

.2020

.1778

.1570

.1320

.1032

.0714

.0552

.0368

.0186
1
..0194
-.0390
..092

2..000
..1226
-.1668
-.2126
..2596

::$;:;
-.5630
..616

z..722

------
.-----
------
--.---
------

------,
------
-.----
------
------
. -----
0.0262z0.0 el.1

.0 70

.0828

.0700

.0’12
z.0 00

.0276

.oll+2

,::~;:
-.50311
-.6064
-.7122

●I
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26 NACA ARR No. L5H27

TAEE I . contlnuad

POIWT DRA13COEFFICIENT FOR ISOEWERGIC PLOW - Continued

PO= 0.23

id
-0.50 -0.45 -0.40 -0.35 -0.30 -0.25 -0.20 -0.15 -0●10 -0”’J5 o 0.05 0.10 0.15

.

0.20 0.25 0.30 0.35 0.40 0.45 0,50 0.55 0.60 0.65 0.70 0.75 0.80

~
0

------------------------------------------------------------------
,.,,.n< .-------------------P--------------------------’-- ---.--

f 0.0892-------—--- -------------“----------------------
,. 1094 n IIICII n.ml> ------ ------ ------ ------ ------ ------

0.1120o.05&8-----------:-----~------
> ------...—

1
.1284
.1202

J?
.100
.086

;~~~

.0160
0
+;~:

-.0522
-.0704
-.1090
-.1494
-.1912

:::$

~:520

~;t

v
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NACA ARR No. LSHZ’7 27

.-.

TARLE I - Centlnued

POINT DRAG COEFFICIENT FCR ISOENER(31CFLOW - Continued

0.800
.700
.6OO

:%
.300
.250
.200
.150
.100
.075
.05
.025

0
-.025
-.050
-.075
-.100
-.150
-.200
-.250
-. 00
?-. 00

-.500
-.600

::6%

$i .p~ .p~ .29,2 .0“808 0“8b6 0“8112 0“ 7* ‘“M

“6012 :{%.& :gg &: :j’?: y:
:3320 :3258
.2778 .2726 :;:% .2622 .2568

:::;0 :Zljy .;:;; ::;:: ~;;6j

.llj!+.+:0: :1082 .1064 .lo~

.080 .0828 .Oml+ .0000 .07

.050 .0550 .0542 .0532 .052

.02840.0278 .0274 .0270 .026k
o

::;~; :jgfj %J#J ::g” :;%j~fj

-.1132-.1118-.1102-.1084:.U368
-.1702-.1678-.1656-.1632-.1608
-.2278-.2250-.2218-.2188-.2158

;:@ :!g( qg ::$$ ::@;
-.

::$9$ ::U;2 ::6800::628 ::665
-.8048-.7968.-.7i88-.

-.9322-.9236-.9148-.9061..%!

w

PO= o.3q

I I I I I
,

.0.25I I

. .

0.05 1,0.10 I 0.15

-t-t

..---- ..----
-.---- ------
------ ------
------ ------
------ ------

---1-i95410.150(
:;~;t :2022 .178&1.150610.1

NATIONAL ADVISORY
COMNITTES FOR AERONAUTICS
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\

PI
g
%

0.800

:2%
:?8
.300
.250
.200
.1~
.100
.075
.050
.025

0
-.025
-.05
-.075
-.100
-.150
-.200
-.250
~:i&

::%

::i%

\

PI

Q

30

0.800

:R

:&
.joo
.250
.200
.150
.100
.075
.oyJ
.025
0
-.025
-.05
-.075
-.100
-.150
-.200
-.250

::g
..500
..600
;:C);

3=0.20 0.25

‘:;% ;Zz&
.3126
.2736 .2578
.2196 .2094
.1880 .1800

!4
.15b .1482
.112 .1140
.0806

!!
.078

.0608 .058

.0408 .0396

.0208 .0202
3

::%; ;.g~

-.0856-.0834

::;~l :::$!l
-.2222-.2176
..2;~6

:;~65~::;%
..5664-.5578
..6710
..7758:::%

.-----

V)g
.2410
.1986
.1718
.llgo
.1096
.0752
.0568
.0382
.0194
)
-.0198
-.0398
-.0606
-.0812
-.1242
-.1670
-.2126
.2586

:;y;

,j;~:

TABLE I - Continued

POINT DRffiCOEFFICIENT FOR ISOENSRGIC

-0.35

)
..0262

I

+

~-o.~ -0.25

0.,35

..---
-----
1.1958
.2328
.2224
.1872

:;%’
.1050
.0722
.0s48

z
.03 0
.018

z
.012
.03 6
.0588
.0790
.1208
.1628
.2076

J

:~g~

;5 96
.6~18
.71J.+2

T0.43 0.45

.--&-- ------

------ ------

2.1216-----~
.19840.1 64

i
.2022 ,1 94
.1748 .1 14

8
.15 6 .1434
.12& .lzlo
.1002 .090

2.0692 .06 0
.0526 .0502

,:W o::?!:

-.0186-.018
..0374 z-.030

:::;12:::;fi

::i;ik:::1:

-:%8 :::x%

::~;:i::~it
;~;:f~:~2:

8
.7332-.7218

-0.20

3.6634
.6024

:?;2:

M;;

::3;4
i.162

.098

.073b

.042
t.028

0
-.0250
-.0498
-.0752
-.1004
-.1520
-.2022
-.254

m~

-.6290

x%

0.50

----Q-1
------
.-----
3:;9g

?~.1 68
.1324

:;f;l

.0478

t:%: !
)
-.0172
-.0346
-.0530
-.U714
-.1102
-.1492
-;;;~4

J

‘Xx

:%’i
.7104

-0.15

3.622
t.578

. 128

$2:3 ;
.2782
.2 42
i.1 90

.1432

.0964

.0722

.0482

.0244
0
-.0244
-.OJ+o

!
-.070
-.0 8

J?-.196
-.1992
-.2516
-go;

::5150
-.6216

::i~:

PLOW - Continued

—
I

-0.10

1.5842

:?4%
.4.258
.3516
.2708
.2282
.1846
.1400
.0942
.0 08
$

:U!

%$
-.0726

::;l/:
-.1 0
..276
-.2992
-.403b
-.5o84

::gg’

r

-0.05I o I 0.05 I 0.10I 0.15

055‘e@m
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NACA ARR No. LSHZ7

TABLE I - Continued

POIWT DRAG COEFFICIENT FOR ISOENERGIC FLOW - Continued

29

K‘1
~ 0.2C
q.

0.800 0.2030

:U: :;:%
fo: m~

.300 .2160
.18@

:%;, y:~
.150
.100 .0786
.075 .0 96

i.050 .0 00
.02j .0200
)

%! %;!
..100-.0838
..150-.1272
..200-.1716
..250-.2168

::%J ::~%;

‘“600::25:8
::6::-.7;lll!

0.25 0.30 0.35 0.40 0.45

Xx E-7Z;l-----O1------r------l----”-l------t------.-.-I::::::I:::::: I:::::: IE::::
I

II
.. --------.”----------.—

1---
-------?---- ...*”*------------------......;;; “;:;i~...... ..-.-. -7,----------

10 ------------

WTIOMAL kWISCIH ,
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30 NACA ARR ,No. L5H27.

0.800
.700
.6OO

:?::
.joo
.250
.200
.150
.100
.075
.050
.025

0
-.025
-.050
-.075
-.100
-.150
-.200
-.250
-. 00
?-. 00

-.500
-.600

::8;:

\

P
~
q.

0.800

:%

:ffl:
.300
.250
.200
.150
.100
.075
.050
.025
0
-.025
-.050
-.077
-.100
-.150
-.200
-.250

::i::
::2::

::i%

TABLE I --Continued

POINT DRAG COEFFICIENT FOR ISOENERGIC FLOW - Continued

, 1 I 1 I I I I I I

0.20 0.25 0.30 IG.35 I0.40 I 0-45 I0“5010“55 I0“6010“65 I 0“70 I 0“75 I 0“80
I I I I 1 1 I I

0
- ,. -.,. - A -r’ ——- ——— ------ ------ ------ ------ ------ ------ ------

----- ------ ------ ------ ------ ------
------

--- ------ ------

--- -.-..-- ------

Eg 0.0168-.--:-
.OQ],O 0.0672

------ ------
0.12000.0218

:Yx :;;?2”

::$ :0

.0610 ;:$

.0466

.0318 .0302

.0160 .0152
0 0
-.0168-.(s160
-.033a

i

-.o 26
-.0512-.0 92
-.0690-.0 64
-.1066-.10

::H$ :::;3

4
-.2 6 -.2186

;J3!? :;p

::ZM ~:26;;

----
----
O.q IT-----.----------.--”------

------ ------
------ ------
------ ------
0.0122 ------

I ,
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COMMITTEE FOR AERONA~ICS
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TA!ZE I - Continued

POINT DRAG COEFFICIENT FOR ISOENERGIC FLOW - Continued.. ... ... .. ..
.
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32 NACA ARR No. L5H27

TABIJ3I - Continued

POI~ MUG COEFFICIENT FOR ISOENER1310FLIX - Continuod

1 I I ,

U
.440.8000y4 0.156

g :gg :Z’ti

%.300 :2036 h~5
.250
.200 :ld% ,13E
.150 .1080 .1c&8
.100 .0730 .0710
.0’(5 .0550 .056
.050 .030 .030

2 ,?.025 .018 .ol&
o
-.025:.0188

%J :::~ ;;:$

-.150:.1164-.1
-.200-.1570-.1540
-.250-.1974-.1940

::~%-.500::?J; ::~~g

-.600-.4 2 -.4894

::%; ::$k ::2Z;:

-0.30 -0.25 -0.20 -0.15 -0.10 -0.05 0 0.05 0,10 0.15

, ,

I I I
0.30 I 0.35 I

0.140
I
0.45I 0.50 I

0.55 I 0.60 I
0.65

I
0.70

I I I
I I I I I

0.75

I

0.80

.---.- -..---

.----- ------
------ .---.-
.-.--- --..--
.-.--- ------
0.‘%$--..--
ij4J‘:E!J

t.0226 .020
.9118 .0108
>
-.0126~.0116
..0258-.02.40
-.0396-.0372

x$ :;%;

;:$ ;;$g

::~~ +x$
5-. -. 2
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-..

N%~q.
0.800

x+
:?::
.300
.250
.200
.150
.100
.075
.050
.025
0
-.025
-.050
-.075
-.100
-.150
-.200
-.250

::t::

-0.50-0.45
1

,0
.0222 -.022C
~~o -.0438

-.0651.I
.0876-.087c
.1316-..1306

:Xh :::1$
.2620-.260
.3480-.?J+6LI

TABLE I - Oontinued

POINT DRAG OOEFFICIENT FOR ISOEWER(+ICFLOW - Continued

p. = 0.60]

-0.40

0.6848
;$$

‘.3
.25
.2158
.1726
;;L~6

k.064
;~k:

o

::%;:
-.065c
-.0862
-.1298
-.1732
-.216c
-.2 c
E-.ZJ6

~1 1 1 1 I , I

-0.35 -0.30 -0.25 -0.20 0.05

I I I I 1 I I 1 --1--0.10 0.15
,

\ %] I II I

0.800

:%

:2%
.300
.250
.200
.150
.100
.075
.050
.025
0
-.025
-.050
-.075
-.100
-.150
-.200
-.250
::{::

pIJ 0.20 0.25 0.30 0.35 0.40 0.45 0.50 0.55 0.60 0.65 0.70 0.75 0.80
q.

0.2730 0.1872 -----kd-----t-----h----- ------------------------------------------------------------------------------------------------
o:~8Ej0.1018------------------
,1 e :~2: O:::;:0.0788------

4.120
.lo’_/1+:%; :;;$ %%J O;::;
:;8~ .798
.~22 :&~ :yg :;~~~ f#5f

.0300 .0288 .0274 .0260 .0

.0152 .Oti(l.040 4
0

::g $J :/g $J :~~

-.1340::13061:1268 k~:1228 =:118
-.1658-.16U+-.1568-.1 20

::%! -.2022 z-.1972-.1920-.1 66
-.2822-.2768-.2710-.2648-.25~

------ ------
------ ------
------ ------
------ ------
------ ------
0.052

i
------

.068 0.0470

;% :g#
.0328
.0226.0208
.0118.0108

::;;j::$ZJ

:::3%:::;;$

:jgf :;MJ

-.254-.24J+.2t & & 1 I t E I
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P.

~

g
qo

0.800

:%
.500
.400
.300
.250
.200
.150
.100
.075
.050
.025

0
-.025
-.050
-.075
-.100
-.150
-.200
-.250

::G:

0.800

:1%

:?.::
.500
.250
.200
.150
.100
.075
.050
.025
0
-.025
-.050
-.075
-.100
-.150
-.200
-.250

::JM

TABLE I - Continued

POINT DRA13COEFFICIENT R2R ISOENERGIC FLOW - Continued

[
MO = 0.65

1

I-0.50-0.45 -0.40 -0.35 -0.3’3-0”25 -0”20

0.68920.6 38 o.657k
.5976 i.5 64 .5744

;& $:g :g~

.20,k .2~92 :24.64,.2516

%7k W
:$$ ;~$?~ :;;;:

.0622 .0618 .0614

.0416 .0412 .0410

.0208 .0206 .0206
n n n

0.6396
.5616
::;;:

.3240

.2436
2.2.~:

.1218

.0812

.0608

.0406

.0204
0

~.0206

::%;:
-.0828
-.1240
-.1650
-.2060
-.2468
-.32’76

1-0.15 -0.10

,>n>l:.02001:.olq81:.olq81=.o196t=.019;

I I I
0.20

I

0.25

I

0.30

I

0.35

1 1 1
T0.40 0.45

----- ------

‘:!U: O:ig
-- ---

.1976..1822

.1632 .1542
y+; .1342

.1116
.0898 .0862

:$* .:%

:%$ :%1
) o
..0160-.0156

i $

..o28 -.0 20

..092 -.0 8C

..0 62
$

-.0 6
..1006-.094
-.1360-.133C
..1718-.168

::%% :::%!
i

0.50

.-----
------
1.0598
.1564
.160
h?.1 0

.1266
,1062
.0826

I
.0-(0

;:$~

-.0152

i

-.010
-.066
-.o28
-.096c
:.130C
-.165c
-.2006
-.2756

0.55 0.60 0.65 0.70 0.75 0.80

I I I I I

----. ------ ------ ------ ------ ------
----- ----.- ------ ------ ------ ------
----- ------ ------ --.--- ------ ------
1.11620.0480------------------------
.1450 ;~o: 0.090000032 ------

Z
------

.1328 .1056 .082 0.06560,0270

.0i62 .07ao .Oza :%:
.1184 .1092 .0 88 .0868 .0

;~$ ,:gg :$? :$g~ W! :8!

.0282 10270 :025k :02?2 .0226 .0208

.o14J.+.0138 .0132 .0124 .0116 .0108
0 0 0 0

.0146-.o140-.0136-.0128-.0122
.0 00

i

-.0290-.0278 ‘.0’3
.,052 :;:6: :::~ ::~~-.0420-.0402-.034 -.

,::g~~:%J -;:WJ :.O#: ::$fi ::g~
..010

..1612
‘:1572::;3;::%:$ ::% -.1-DO

::;%! :::%! -.2578-.2518-.2456-.2390
I I ! ,
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NACA ARR No. L5H27

TAMJE I - Continwd

PoINT DRAfJCOEFFICIENT FOR ISOENERi31C

,.. _... {&=On]

35

FL(3v - Contlnwd

I I 1

\

% Ill
0.20 0.25 0.30 0

g

N 1 I I 1 I

).35

I

0.40

I

0.45

I

0.50 0.55 0.60 0.65 0.70 o.~ 0.80

------------------------------------------
191+b/O.llUO 1-----=1------~.q70 ------ ------ ------ ------ ~::::: ::::::,

------ ------ ------ ------
‘“ o.fJ-& --:::- ------ ------ ------—,–,
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36 NACA ARR No, L5H27

TAR31E1 - Centinued

POINT CRAG COEFFICIENT i%R ISOENERGIC FZJX - Continued

—

&
qcl

------ ------ ------ ------ ------

i

0.800

:R

fj!:
.300
.250
.200
.150
.100
J&z

.025
0
-.025
-.050
-.075
‘-.1OO
-.150
-.200
-.250

,-. *), G -..,-l-l. -:-.-y,

I
.-r.— I 1 1 4
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NACA ARR No, L5H27

.

TABIS I - Centlnwd

POINT IStAGCOEFFICIENT FCR ISCEIUZRGICFLcUI - Contlnuod

0.800

:X
:5$

.300

::%
.150
.100
.on
.050
.oz~

o
-.025
-.050
-.o~
-.100
-.150
-.200

?g$ O:@: O:g:
:338 :3518 .340
g$ ;$oq @@

:W W :%
:~g :;:% a:g

.054 .054 .0512
●0340 .0340 .0340
.0170 .0170 .0170

0 0 0
-.0172-.olp -.0172

;:$~ ::$$ ;:$$

-.1012-.1012
-.1342-.1344-.1346

E

L
0.800

:2%

:%
.300
.250
.200
.150
.100
.on
.050
.025
0
-.025
-.050
-.075
-.100
-.150
-.200

-0.35

‘;j~g
.348

z.27 0
.2,0

9.171
.13

%.102
.0682
.0512

k
.030
.018

.0172

.0536

.0508

.ofj76

.1012

.1348

1 I I I

37

0.35

I

0.45

I

0.50

I

0.55

I

0.60

I

0.65

I

0.70

I

0.75

I

0.80

# I 1 I I

).1110 ------ ------ ------ ------ -----. -.--.- -..--- ---.-- ----.-
---- -.---- ------ ------ .-----
---- ------ ------ ------ “-------
l131i0.06ti ------------.-----.2i38

.1906

.l~o

.1322

.1OEU+

$J??

.OIJ.J+
) c

.—T..
2:: z

.1394

.1212

.1006

.0776

:2$

:%%
o c

:ilijz0.1
.1516 .1346
.1310 .124

::2: :&Y:
.0744 .0710
.0512 .0490
.0390 ;::5?
;0262
.0132 .0128
I n

.lll@0.0880

.1106.0982

.1002
Xl# :;%

::~ k:%
.0122.0118

n

‘:w
.0810
.0722
.0 86
z.0 16

.0322

.0220

.0112
n

------
0.0Y.0 6

%%
.0300
.0206
.0106

n
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NACA ARR No. L5H2’7

TABLE I - Continued

POIMI’DRAO COEFHC12NT FOR ISOEN2WGIC FLoW - Continued

E%=““”1.

g
q.

0.800 0.5490 0.5434 0.5366 0.5284 0.5188 0.5078 0.4954 0.4814 0.4654 0.4476 0.4276 0.405CJ0.3794 o.350b
.700
.600
.500
.400
.300
.250
.200
.150
.100
.075
.050
.025

0.

:4732
.4ooe
.3302
.2616
.1944
.1612
.1204
.0958
.0636
.0476
.0316
.0154
)

4
-.025 ~.0158
-.050 -.0S16
-.07S -.0472
-.100 -.06ae
-.150 -.0934
-.200 -.1242

.469e

.398~

.3292

.2612

.1944

.1614

.1288

.0960

.0638

.0476

.0318

.0156
0

--l
=.0160
-’.0316
-.0474
-.0630
-.0940
-.1250

.4654

.3962

.327a

.2606

.1942

.1614

.128e

.0962

.064G

.047e

.0318

.0156
0
=.016C
-.031e
-.0476
-.-0632
-.0944
-.1254

.4620

.3928

.3252

.2596

.193e
.1610
“.1286
..0962
.064G
.0478
.0318
.0156

0
-.0160
-.0318
-.0476
-.0634
-.0946
-.1260

.4538 .4464 .4380 .4284 .4174 .4052 .3916

.388Q .3638 .3782 .3718 .3644 .3560 .3468

.3232 .3202 .3166 .3122 .3074 .3018 .2950

.23ao .2562 .2540 .2514 .2482 .2448 .2400

.1930 :;:;: .1906 .1894 .1876 .1854 .1830

.16Q6 .1590 .1580 .1566 .1550 .1532

.1284 .1280 .1274 .1266 .la66 .la46 .1232

.0960 .0858 .$254 .0450 .0942 .0936 .0928

.0640 .063s . 636 .0634 .0630 .0626 .0620

.0478 .0478 .0476 .0474 .0472 .0468 .0464

.0318 .0318 .0318 .0316 .0314 .0312 .0310

.0156 .0156 .0156 .015s .0154 .0154 .0152
0 0 0 0 0 0 0 c

.3764 .3592 .34C0

.3364 .3248 .3120

.2e88 .2810 .2724
,2362 .2312 .2256
.1802 .1772 .1739
.1512 .1488 .1464
.1218 .1202 .1182
.0918 .0906 .0894
.0614 .0608 .0600
.0460 .0456 .0450
.0308 .0304 .0302
.0152 .0150 .0148

0 0
-.0160 =.0160 -.0160 -.0160 -.0160 -.0158 -.0158 -.0156 -.0154 -.0154
-.0318 -.0318 -.0318 -.0318 -.0316 -.0316 -.0314 -.0312 -.0308 -.0306
-.0476 -.0476 -.0476 -.0476 -.0474 -.0472 -.0470 -.0468 -.0464 -.0460
-.0534 -.0836 -.0634 -.0634 -.0632 -.0630 -.0628 -.0624 -.0620 -.0614
-:0948 -.09W -.0960 -.0948 -.0946 -.094@ -.0940 -.0936 -.0930 -.0922
-.1262 -.1264 -.1264 -.1264 -.1262 -.la60 -.1256 -.1264)-.1244 -.1236

0.800
.700
.600
.500
.400
.300
.250
.200

0.20 0.25 0.30 0.35 0.40 0.45 0.50 0.55 0.60 0.65 0.70
g

0.75 0.80

q.

56 9.2254 0.1598 ---?-- ------ ------ ------ -.---- ------- ------ .----- ------

.150

.100

.075

.050

.025
0
-.025
-.050
-.075
-.100
-.150
-.200

1.3160 0.27:
.3182 .2936 .2642
.2976 .2816 .2634
.2630 .2524 .2406
.2194 .2126 .2052
.1700 .1658 .1612
.1434 .1402 .1368
.1162 .1138 .1112
.0878 .0864 .0846
.0592 .0s82 .0572
.0444 .0438 .0430
.(Z98 .0292 .0288
.0146 0.0144 .0142
) o
..0152 -.0150 -.0148
..0302 -.0300 -.0296
..0454 -.0450 -.0444
,.0608 -.0602 -.0594
..0914 -.0906 -.0896
,.1226-.1214 -.1202

.1116

.0998I
0.0714
.0720
.0656
.0540
.0388
.0298

I :;:2
0.1866 0.1304 ------ ------ ------ ------ ------ --.-.- ------
.2190 .1908 .1558 0.1076 ----.- ------ ------ ------ ------

.2274 .2128 .1960 .1766 .1538 0.1256 0.0868 --..-- ------ ------

.1968 .1874 .1772 .1656 .1524 .1374 .1196 0.0976 0.0674 -------

.1560 .1504 .1442 .1374 .1298 .1212 .1006 .0874

.1328 .1286 .1240 .1188 .1132 .1068 .0918 .0828

.1084 .1054 .1020 .0984 .0942 .0896 .0846 .0790 .0728

.0826 .0806 .0782 .0758 .0730 .0698 .0666 .0628 .0586

.0560 .0546 .0532 .0518 .05CQ .0482 .0462 ..0436 .0414

.0422 .0412 .0402 .0392 .0380 .0366 .0352 .0336 .0318

.0282 .0276 .0270 .0264 .0256 .0248 .023S .0228 .0218 .0204

.0140 0.0136 .0134 ~.o130 “.0128 0.0124 ~.0Z18 0.0114 ~.01”8 J0.0104
o 0
..0148 -.0142 -.0140 -.0136 -.0134 -.0130 -.0126 -.0122 -.0116 -.0112
-.0290 -.0286 -.0280 -.0274 -.0268 -.0260 -.0254 -.0244 -.0236 -.0226
-.0438 -.0430 -.0422 -.0414 -.0404 -.0394 -.0384 -.0372 -.035e -.”344
-.0586 -.0576 -.0566 -.0556 :.0544 -.0532 -.0518 -.0502 -.0484 -.0456
-.0884 -.0%72 -.0858 -.0844 -.0826 -.0810 -.0788 -.0768 -.0746 -.0720
-.1188 -.1174 -.1158 -.1138 -.1118 -.1096 -.1072 -.1046 -.1o18 -.“98f3
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TABLE I - Continuod

39

POINT DRAG COEFFICIEWT FUR ISOENERC71CILoW - Continwd

& =0.96]

~H
q~

-0.10 -o.o~ o 0.- 0.10 o.1~

0.800

:%

:?::
.300
.250
.200
.150
.100
.075
.050
.025

0
-.025
-.050
-.075
-.100
-.150
-.200
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NACA ARR No. L5H27

TABLE I - Continued

POINT DRAG COEFFICIENT FUR ISOENERGIC FLCW - Continued
*

l--j!.=0.,,]

~H
q.

n.Rnn n.zlao 0.2%J2 0.2552 o.208& o.llL66-.-.-- --.--- ------ ------ ------ ------ ------ ------
’51A0.1252 ------ ------ ------ ------ ------ ------

-----

:2:8
:?%
.300
.250
.200
.150
.100
.075
.050
.025
0
-.025
-.050
-.075
-.100
-.150

O:dJg C:&:

.1528 .410

.1264 .116

!+
.1094 .10
.0900

:8; l#J

.021+0.023

.0122 b.011
0 0
-.0126-.0122
-.0250-.0246
-.0378
-.0506::;$;2
-.0772-.0758

----.- ------ ------
0:111~ o.0821i------

:jg :;ij 0:$3
.0644 :Oiti ;OJ8J

:%% ;%J ;;;3;
.0226
.014 .0110 .0106

0 0 0
-.012C-.0116-.0112

:::% ;:~f ;;$;

-.C742-.0726

------
------
0.064.2
.0816

2:: 1!
.05

P.032
.0296
.0200
.OTC2
n
-.0108
-.0218

*

-.0 0
-.
-.0.-,. , . . .. ..

1 I I I I I I I I , 1
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TABLS I -

POINT DRAG CC!EFFIOIENTFOR
,—.

F.=

T
PI

& -0.50
q.

0.8000.43811

:% :3:$

:?:: ::%
.300
.250 :H;;
.200 .1000
.150 .O*
.100 .0494
.o~
.050 :;2$
.025 .01.22

0 0
-.025-.o120

;:~fi:;~g

-.150-.074

,

-0.45 -0.40 -0.35 -0.30 -0.25

I

1 I I

\

PI

~ 0.20 0.25 0.30

[0 \

O:fj w; O:%J;0:%:
:ii%::;% *1 :!i#
.300
.250:%8 .L250:1228
.200.1022.1010.0994
.150.0768.0760.0750
.100 .0518 .0512 .0506
.on .0388 .0386 .0382
AJ; .0260 .0258 .025

.0130 .oI.28.012k
o 0 0
-.025

0
-.0128-.olx

-.050:::%! -.0260-.0256
-.o~ -.0394-.0392-.039C
-.100 -.0522-.052c
-.150:::%t -.0782-.077E

Colmludod

ISOENERGIC FLCW - Coao&dti

1“’ ““
1.00

I I
0.20 -0.15

I

-0.10 -0.05 0

I

o.@ .0.10

I

0.15

‘:%%O%J “+t&‘:g$ q;~ q!; 0.;;:;o.3396

g$ :gg .::$: %: ;:$; ;;$ %: %!;

:!#J :;@ :5 ::~$ ;;:~ h;; ::5: :;2%

: ~o :0’790 ,0526 :;~ ::%
.

.on
.0524 .0526 .0528 .0528 .0528
.0394 .0394

.0522
.0396 .0396 .0396 .0396 .0394 .0392

.0262 .0262 .0264 .0264 .0264 .0264 .026,2.0262

.0130 .0130 .0130000130 .0150 .0130 .o13iJ.0130
0 0 0 0 0 0

.0130 -.0130-.0130-.0132-.0130..0130-.0130

.0260
-.033 :::;$ %$ ::g;k :::;%

::%: -.0262-.0.2
.0390-.0394-.0396
.0518-.0522-.0524-.0526-.0528-.05z8-00528-,05z6
.0772-.0776-.0780-.0784-.0786-.0788-.0788-.0786

I I 1 1 I 1 1

0.35

I

0.40

I

0.45

I

0.50

I

0.55

I

0.60

I

0.65

I

0.70

I

0.75

I

0.80

-

---..-
---.--

‘:M4
J@J

.1028

.0850

::@

.0228

.ollI+
o
-.0116
-.0238
+J::

-.0728

J t , , !
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NACA ARR No. L5H27

TABIZ II

WTiERKNENERGYIS ADDZD

p=.]
0

P1.

\L -0.50. -0.45 -0.40 -0”35 -0”30 -0”25
.0.20 -0.15 T-0.10 -0.05

—— –.

- n0.45

0 T_0.05 0.10

I I

I I I I

---- -- —--—------ ------ ----”-

1-------------------”-- ------
------ ------ ------- ------

A%7}, (-).111,72 o ------------

0.75 I

7------...------..--------------
0.80

.. ----

.-- . . .
-.----
..----
--.---

0.15

I.4472

:;%

;:g

L~~4~

L.6734
1.7320
1.7606

1
1. 888
L. 166
L.8440
1.8708

(1
1.897
1. 23
1. 1194
2.0000
2.049
2.0 7k

h
2.1 E
2.2 c

::%$

2.569c

~c, yl<. cw+l-. -,-- -.-, -- --- . . . I !
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NACA ARR No. L5H27

TABIE II - Contlnu.fl

43

DRAG COSHW?IE~ - Continued

p.= O.cq
[ t I t ,

L,

U.GUU u ------ ------ .----- ..---- ------

:d :@!1°.776h/0.6%6[O.h!_!~~o
--------------------.------.--------------------------------------------------------------------------.-----.---.--------------------------------.----------

.g~$~o ““,,_ ,.,/ -1---- -
------------------------II, ------------------
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44 NACA ARR No. L5H27

TASLE II - Continued

‘mm’0’4“’2(%)’2‘ORDmERM’NIE”Pom DRAO COEFFICIENT - COntinued

\ %1 I

\lg
10

-0.50 -0.45

1- 1

plo = “q

.0.40 -“.35 -0.30 -0.25 -0.20 -0.17 -0.10 -0.05 0 0.05 0.10 0.15

4
1.54981.48k21.41581.3 38 1.26761.1%6 1.09921.006 0.8998“.78080.64060.4 84

26 1:213{;:p$ ::$$ ;.4J1 ;.
k Jo 1.26 8 1.168 1.09k 1.0050 .9000 .7412

;:;% ::$3EJ;: ~~ ;.rk ;. ~48 ;: 28 ;:8*Y $# y;$ ;;y ;:g$ yq
::9;% ;:94781:~96~1.

,.~33bJ$ ::~~~::“g;
$ +8 qx & X:7896 s;*;$ ;“% ;J$ ;.\: ;.:: 20@ ,.,9g 1.9j~ :.? ;:? :’~ ::E

2.1 18 2,0 54 2:0 76 1:9 8 1.9 86 1.8 70 1.
2.1 76 2.1 2 2.0 56 2.0 80 1.9 0 1.9 88 1.8 74 1.
. . 2 1.9.2 1.~{92JWt ::~! ::73;:;;;Jg ;:~;5~

2:29802:25502:21082:1 6 2:11982.o 24 2.02 0 1.9
2.31962.27 0 2.23322.184 2.1 30 2.09642.o4 6 1.998 1:94961.89741. 5“ 1. 9“6

k x ~ ~ ~
2.3 08 2.29 4 2.25542.21102.1 60 2.12002.07262.02 1.
2.3 20 2.32002.27 0 2.233 2.18882.1 32 2.09662.0 0 2.000

!?
: 1$gg ($% :.:~:$

‘.~& z !3, 2.3gl 2.32062.2~7~2.270 2.23

2. 828 2.3 16 2.29 6 2.255 2.21122.1 62 2.12022..0 “ 2.“24 1.
206 2.5 26 2,32022.27742.2 36 2.18902.1 34 2.09702.04922.0””01.95””1:8986

t k2.29902.2 60 2.21162.1 64 2.12062.W32 2.02J+81.975 1.9248

;:~$ ;;@; ::~ol@2.{6~ 2.30
t ~

06 ‘.62 2.3;2 ,.2# ;.;!8 ;:$% $::@ $:;@ :.;~
2.25 0 2.182 2.1 3 2.0 72 2.04942.000 1.950

::5% ;:32% ::%% :: 5
12.?o,~2.26362.{250‘.@ k ::hkl8::1:3: ::%% ::2$% ::$3 ; $% $::904.2k@

2.676 2.394 2. “22 2.56?22.22562.48?22.h~4 Z.t” 8
~

‘
.% ::g2 ::’p~ ;:2:5$

,2.i202‘.J8f ‘*~5°2Z.fb ~ ~

2. 492 2.71342.67722.642 .2.0.28 2. 648 .2.262 2.480 ‘.
2.6778 2.?4082.~0362.56542.52 8 2.484 2.L+6 2.?0 “

1 ~~ lJ22.8996 2.54 2. 2“8 2.80 2. 508 2.71 6 2.67862.64142.604’2.56 0 2. 27 2.4
2.95702.92 0 2>89022. 562 .2.216 2.78 8 2.75162.7154‘.67922.64’”‘. “4 2.5668

P. I I I I I I i I I I I i I I

W
-1

~
0.20 0.25

10

. Rnn n Innn ------

0.30 0;35 0,40 0.45 0.50 0.55 0.60 0.65 0.70 “.75 o.&

---------------..--------------.....- ------------------------------
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TAECE II - Continued
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TABLE II - COntinued
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}.5692 0.3426 ------ ------ ------ ------ ------ ------ ------ -.-.-- ----.-

o.>~~z 0.3459 ------ .----- -.--.- ------ ---.-- ------ ------

0.5772 0.347! ;Xi; ;;;;;{ :::::: :::::: :::::::L: ;:$% ::l?% Hi% ,:$R ,.0752
J? ~

.8652 :J;z: .f3f59~.71f8
.3001.51241. 534 I..904 1.32281.24961.17021.080

h
.2501.57401.51@l+1. 58S 1.96 I. 27 1.2542“1.17 .956 ::~$ :~~ o:~ig ‘J;@: ;:~~g
.2.001.6~281.~8001.52~31.t6$ l.?oot1.’3241.25 :::8861.00
.1.501.692 1. 390 1.580 1.529 1.46961.40581. 37 1.2 2 1.1 2 1.0~ ~~ ~~ ~p .9958

~ .~62 ,.zB$ ,.3gk 1.2g ;.$~ :.:4 .94$’

.1001.7 3Q 1.69561.642 1.59201.53521.1+7c11 10 1.34201.267 1.1 6 l.o 78 .9990
?

:883$
.0751.79 1.72301.670 1.62201.56701.506 1.

./t ~.0501. 95 1.75021.70201.6 ).41.59761.54101.4 06 1. 15 1.3 $ ;.27181.190 1.104 1.IJO.’
2.0251. 210 1. 766 1.72961.0 02 1.6278 1.5728 1.51L0 1.412 1.

0 k # ;:%?:1.8462 1. Oa 1.7 68 1.7086 1.6 4 1.60 6 1.54681.43561.~08 1:3 12 11272 1:19
234 ~.73621.6Z$ 1.63<21.578~1.51921.4562+88 1.31681.23~ 1.153-.025‘.’?f ‘.82!’::602 /1,62 , 700 ,.723 6700 ,.+: ;:52461.46,6I. 938 1.3210+

-.0501.898 1.s52 1: 094 1.76361.74 1.66381.609 1.J 20 1.49081. 258 1.35601.280 1.1 6
-.0751.918 1.872 1.8350I 902 1.74261.69281.64oo1
-.1001.9 22 L.90
-.1501.9k301.943 l:909~“lk676 1. 6 ~.72761.67561 Ulk ;$:: ;.;:08;:~;og;.:6$.+f ;.~;981“$8~~;:;?;4~.7398~.&378I. 322 1.573 ‘.5’4
-.20C2.03.%1.9 0 1.957 1.91701.87
-.2502.078 2.0 08 2.003 1.96501.92421:88181: 3

8 1.68161.626b1:~6% ,.50?~1:4406

-.00 2.11?22.Jp 2.04862.01161.9 a 1.93141.88861:84321;7960.l:g$~;:.:6$ggy;:: ;.5gg
-.?002.19982.162 2.13522.10082.0Z% 2.02~o,.987L1.91+581.90221
-.5002.27762.21L802.2174”2.18642.151 2.118 2.08022.04202.00161.Q58 1:91581:969 1. 24
-.6002. 516 2.32422.29542.266c2.23462.20222.16842.13262.0

.h26 2.79722.704 2.%4282.31362.28362.25222.21882.1

6 2.6 ~a 2 o,b4~.973~J29

+ J
X: k2 z.Ji6TL2.h2112.~1662.38922.36L22.’3,202.30082.266 $:23%,:%2 $::3 2.1258

~~ 2:630k
... . 1 ., ,--, - 1 . . !- ! 1

. . r I -1. - )
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NACA ARR No. L5H27
54

VALUES OF ‘t#’(~l”

TABLE II - cOntlnuad

FOR DE’TEIIMINING?OIXT

[
Ho = 0.601

DRAG COEFFICIENT!- continued

1 1 I 1 1

I I I I I 1111[1[

PI
\ I 0.45 0.55 0.60 0.65 0.70 0.75 0.80

-. - ..-.“ Zc 0.40 0.50

------------------------
- ------------------------,. ------------------

,---------------------------i - ,..,,---------------------------.---1.

I I t 1
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NACA ARR No. L5H27

TAsLE II - Continuod

/P.\lma.v@
VALOESOF 2“(~\ (+) FOR DETERMI.IINGPOINT DRAQ COEFFICIENT - Continued ...-. ,.”, .

[no = 0.65]

.

55

0.15

).8064
L.0230
1.1 78

ii
~. 78
. 02
1.5998
1.65s4
1.7090

$
L.606
1.102

;:#j

L:901+6
1.9272
L9500
1.974
L.9950

;:;~g

~:1556
?.2504
?.3022

::~$g:
?.4994
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56 NACA ARR No. .LkH27

TABIS II- G&ItfUW8

1/2

~yo

Q1
VALUES”OF 2 FOR DETSNNIMING POINT

To

rM_ = 0.?07

DRAG COEFFTCIENT - Cmttiti

NP.moNAT,AIWTSORV
Comu?l’sl

------ ----------
E FOR AERONAUTICS

88.— m-—m ——m— —m n Immml 1■ -m 111—m~



NACA ARR NO. L5H27
57

TABLE IX - Contlmlod

Px*~@
VALUES m z

()()~ FIX DETERMINING POI~ DRAClCCSFFICIENT . Continued
*O

pro=0.75]

-0.5C -%45 -0.40 -0.35 -1.1,30-0025 -0.20 -0.15 -0.10 -0.05 0 0.05 0.10 0.15

‘:~, ;:29$ ;:@ ;:$$ :: ;; ;:! ; ;:~g ;.~~~:;.iz;~;.gg ;:;j~ l:h96 1.37?41. “z

l.~ @ 1. ~o 1. g ::2;$ ;:{qg ::{:4 :*22U666 ;. ;:1*1538
::2:
1*W92

::jzg
099%8

;:g9g

0.8,82

;% :;&4 :;:jf y~~ ::$& :;#2 l:iol$1:J7621:$ ~92 1: 192 l:68& 1.2 04 1.21& 1. 790 1. ZZ6
.250 1*9 2 1.972 1;9612 1:9 78 193 i

1.87821. 570 1. 332 1. 072 1. 786 1.7 72 1.7~321, 762 1~ .$ 1.9$8 1.897 1.87321.81$90,.$$ :.?30 ,.J,u ,~ ,:~~gj.200 2.01162.00341.99 0 1.9 10 1.966 1.9 oi3 1.936 1,9UZ 1.8 1.
:% :“gg& :.:~~::.$O

y7 ;:+ ,:07622:Og z~;;g ;:~”: yl{t ::;: ;“:g ;*:8+J1.905~~:8B% ::8;,
~, l;gg ;.7$&

0038 1.9 64 1.96681.9 0 1.92181.890 I.8664l:d32. . .
Ci$ % 0

21 .986 1.9&4 1.91$, .8882,.88?02:022 2:03802:02202:003 1.98361.9 U 1.936 I.9o961.8 0682 :079 2.0 82 2.05482.039 2.0218z.O* 1.98o81.95721.93101.9cz82:121 2.11 0 2:llzo2:1 62 .035 2o@@ 2.o~2 ,056 2.03982.Ozlo2,00021.977.2~,9520~,926;;;; ;,;8 z.~~.-on ~.,]2 ::~; .:: .;19::..:loi 2 J ~2.10002.O 76 2.07342.05722.03922.01901.99 c11.97z61.9 022 .40 2.1 82 .u56 2.11582.10382.Q02 2.0746z.05742.038 z.01
‘.1OO2.I’r62:1742 :Jk ;“$k ::%2 ;“~:~ ;“;;;:;‘;;;:;“0918z.07522.05$ $

1.99301.9k;.
.1502 .19h 2;19-/2.2.19482:19002.10.2 :1762 :16 .10882.09262.074 :::3

2.0128I.980 \
..2002.22302.22262.z2082,21& 2,z~o 2,205 2 19 2:0’242:y%[ . %:. kg: ;%; :$i; ;:$$: :2;8 ;.:g: :.0 ~~..250 2..24722.24762.24662.244.22.23982.233 2.22622.21
:E ::;7°02.27’82“27182“27122.26682.26182●2550 ‘2.24662 .2368z.2254;.;% :;;gg :.~~ ;.:$:

.2’J02 .19362.,7902.16302.1.$502.1250
2“31922.32082.32062.31902.31602.31122.3@8 z.2968z,28~? ~ ~ ~ .~~ .i ~ W, i~, 2.4&, .2.1+,~2 ;506 z.5020~.49442.486o

.500.2.6o2 . 6502. 6802 .6922 . 6922 . 6782 .6o2. 6022 .5422. 4ii 2:3342 ,32682:3& 2:30&.600 2.022 . 090 2. 1342 . 1622 1762 182 .1

%:%: $.“4
62 .45162.457 2.46& 2.46 2.4622 .46602“4

62 .$0923..~O6 2
$2

. 9202
~52~ 2.~% 2.

. 872 2.
{3~82.
70Z.

t268
65o

t2.49242.499 2.50522.509 2.51242.54.2.2.542 2.51282.lj~o

m 0.20 0.25 0.30 0.35 0.40 0.45
g

0.50 0.55 0.60 0.65 0.70 0.75 0.80

‘;g ?“?44 0.645? 0.4580 ------ ------ ------ ______
. ------ ------ .----- ---.--
. ------ ------ ---..- ------
------ ------ ---..--,------

) ------ ------ ------
.300 ) n.A’7’7P- n---

------
.250
.200
.150
.100
.075
.050
.025

.025

.Q50

.075

.100
b150
.200
,250

:1%

:%:

:%;
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PI

\

~

~o

0.800

:%

:%
.300
.250
.200
.150
.100
.075
.050
.025
0
-.025
-.050
-.075
-.100
-.150
-.200
-.250
::OJ

-.500
-.6Q0

x:

PI

\

~
10

).800

:U;

:if%
.300
.250
.200
.150
.100
.07’5
.050
.025

0
-.025
-.~o
-.075
-.100
-.150
-.200
-.250

::~
-.500
-.600

:;%;

NACA, ARR No. L5H27

TABIJIII - Continued

VALUES0F2(3~($’j~ FOR DETERMINING POINT DRAG COEFFICIE~ - COnthued

[MO = 0.80]
.

.0.30 -0.25 -9.20 -0+15 -0”10 -0”05 0
0.15

-0.50 -0.45 -0.40 -0”35
0.05 0.10

0.25 0.30 0.55 0.40 0.45 0.50 0.55 0.60 0.65 0.70 0.75 0.80
0.20

0!,.<a “,CI,n CcrJnn.2Qdl------------------------------------
-.----------------

<w 6 0.3o11------------------------------------------

Z,4”&WlL.40001c.+Yc l-.-,-l------l– .
I 1 ! I I (
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NACA ARR No. L5H27

TASLE II - Continued

VALUES OF
.,=,.,, ,.

q.

0.800
.700
.6oo

:2:8
.300
.250
.200
.150
.100
.075
.050
.025
0
-.025
-.050
-.075
-.100
-.150
-.200
-.250
-.00
i-.00

::2%
::8;;

0.800

:~:;
00

.58:

.250

.200

.150

.100

.o~~

.050

.025
0.
-.025
-.050
-.075
-.100
-.150
-.200
-.250

::~::
-.500
-.600

::g::

2 FOR DETRRMININffPOINT DRA13

.,

~.= 0.85]

59

COEFPIC.~NT - Continued

0.896
z1.o96

k
1.260
1.kol
1.526

k

yg:

“61. 366
1.8 90

31.8 12

4

1.902
1.9

“t:.8 22
1.9868

::$g
.

0.20 0.25 0.50 0.35 0.40 0.45 0.50 0.55 0.60 0.65 0.70 0.75 0.80

-------,---------.-----.------.---------------.--------
0.65000.111194.------.--.-------------------------------

q 0.6609o.k558--::-:--::-:---------------p--

2.lzi
2.157t
2.2270
2.2930

::8%J
.

::$g ;WJ o.$~::
------

tg~ +# ::$[i
::%2;:[% %%
1.568 1.50761.

? @1.598 1.54321.4 20
1.63121.57761.518a
1.66281.61101.5 ~

81.69361.64361.5 92
.

;J$ hgJ ;:%~~

1:91721:87921. 378
1.96761.93201.894

32.06362.05241.994
2.05 6 2.12622.0 62

3 z2.232 2.2I4o2.1 78
2.31822.292 2.2740

z2.39)+22.37 0 2.3558

------t ------

‘w: q~~
k1.0910 .9 *

::WJ ::$:

J?.
1: 740 1:2 66
1.10 1.3 08
1.45

$ &k1.492 ::
1.52961.4644
1.56561.5032
1.60061.5404
1.66781.6120
1.73201.678

J%$$:: ;:$:~

2:06342:0282

::388 $:%
2.33342.3090
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60 NACA ARR No. L5H27

TAIZE II . continued

VALUESOF ,(!y($y FOR DETERMINING PoINT DRAG COEPFICI~ - cOntinued

[H. = 0.901
PI

d?! -0.25 -0.20 -0.15 -0.10 -0”’J5 0 0.05 0.10 0.15
,-!.r! -n I,c d-l.l, n -0.35 -0.30

.---— .—,,
!

+>-” --h-r-- ---. —-, . I t
-//-—--— –.-, ,

LPII--1..L ,-!.. I-.),(IO.IL, 0,.50 0.55 0.60 0.65 0.70 C.75 0.80

t I
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NACA ARR No. L5H27 61

“VALUES OF

0.800
$j:

:g:
.300
;:;:

.150

.100

.on
,050
.025

0
-.025
-.050
-.075
-.100
-.150
-.200
-.250

::~
-.500
-.600

::i%

PI

1

~
‘aO

0.800

:2::

:%
.300
.250
.200
.150
.100
.on
.050
.025

0
-.025
-.050
-.o~
-.100
-.150
-.200
-.250

::g:
-.500
-.600

::%:

I I

TASLE II - Contlnuud

2“(WF%F(TtIETESHIKIITGPOIMPEflAi3COEPFICIERT - Contlnwd

-o.&o -0.35 -0,30 -0.25 -0.20 -0.15 -0.10 -0.05 0 O.* 0.10 0.15

0.20
I
0.25

I
0.30

I
0.35

I
0.40

I
0.45

/
0.50

I
0.55

I
0.60

I
0.65

I
0.70 0.75

I
0.80

I

’41O*W+I --::::1--,-::;1------------------------------------------------.----------------..-
5L 0.L816 ------ ------ ------ ------

.6970 0 .lL8cA ------ ------

. 1 1
.

t
.

I I I
.

1 1 I 1 I

NATIONAL ADVISORY
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NACA ARR No. L5H27

TASLE 11 - COaOIUdOd

FOR DETERMINING POINT DRAG COEFFICIENT - concluded

[“ 1M = 1.00

\p I I I I
Ng -0.50 -0.45 -0.40

I
-0.35 -“.30 -0.’5 -0.20 -0.15 -0”1“ -“”05

I
o 0.05

!
0.10

!
0.15

30

0.800

;p
00

.3Z
::;;

.150

.100

.075

.050

.025
0
-.025
-.050
-.075
-.100
-.150
-.200
-.250

::%

::%8

::g;: —----- . . . . 1 ! 1 1

NIL., 10.,0 IO*35Lo 1094510.50IO*55‘*6Q0“650’700“75‘“m
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TASLE III

0.800
.700
.6oo
.00
1● 00
.300
.250
.200
.150
.100
*075
J&l

D
..025
-.050
-●075
-.100
..150
-.200
-.250
-.00
J!-*00

-.500
..600
-.00
8-.00

‘?o.528

:3!;;
.292

{
:%53
1?1:3;

?.070
.0513
.0382
.02~3
.0M?6

-.072
--w$
-.110

3
-* 02
-.1 2
d-.2 7

-.264
-.3038
-.31+16

VALUESOF
(fY2-(tY2

FORDETEIWIBIM(3POINTDRAGCOEFFIC~

?OR FLOWSWHEREINElfEROYIS ADDED

0.01 0.02

0.430
?4
:3%
3

::1;;
.155
.1&

:28$
;oy~

.015
,0023
-.0098
-.0222
-.05
C@6

CJ
::086
-. 21
-.1052
-.1278
-.15C?0
-.190

1-.235
-.2?4
-.313z
-.3514

0.03

0.381
t
:3;%
.2782

:$;;

02
.0g

:0366

0?
.023
.01
-.0021
-.047
-.0271
-.0394
-.0515

::%%
-.1101
-.1327
-.1549
-.197

!
-.239
-.27

?
~:%;6?

0.05

b0:2:;
W:2
,2013
.1592
.1099
.0815
.0539
.0272
.o1.4.1
.0012

-.0115
-.

?
o

-.
$3
0

-. 8
-. 09
-.072
-.09d
-.1195

Yh l+;
-.20
-.
3

8
-.2 90

:%7

[M. = q

I
0.10

0.06
iii05

%Jil
.1168
.0875
.0591
.033

%
z

-::0,3
-●0212
-.039
d-. 65

-.0589

3
-. 12
-* 33
-.093

3-.118

k
**119

k
-*1 5
-.187
-.2297
-.2712
-.3114
-.303

k-.3 1

0.15

0.48
i$.38

::#i’

%!:0
.0381
.01

Y-.016

X&

-.0675
-.0799
-.0922

2
-.1 3
-.113.
-.1398
-.1629
-.1855
-.2077
-.2507
-.2922
-.3324

i
-* 713
-. 091

0,20
I
0.25

I

0:$4;;
.28
.209

3
:;;6;
.0469
.0185

-.0 1
=.0 8
-.
i!!?-.0 1

-*O 45
oil-. 71

-.099
-.111Ii
-.1259
-.135

z-*1 9
z-.1 27

-.2051
-.22?5
-.270
-.3114
-.5520

b:: 93

o
-.0276

i
~:~$

-.0803
+;3:

a-.110

Liu
-.1 0

::1544
-.1779
-.2010
-.2236

%
8

::2 8

0.3CI

-

O:AJ9;

$:195
.102
XI&o

-.0474
::fo
&z

X977
-.1104

4
::i2;f.

::15;i
-.1718
-.19
-.21it

?
-. 10
-.232
-.30(i2

i!
-.377
-.
ibzz

::4646’

0.35

004334
J;g:

.135
k“.0 o

.023
-.005
-.033i
-.064
-.0881
-.1012

YZ:;28

k
-,.139
-.11

2
k

-.1 1
-*1 2

J-.182

8
-.211.
-.234

t
-.257

:::%6
-.641
t&
Y

:: 3:
-,410

0.40
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TAELE III - Continued

‘&m OF(#’2 -($’2
FOR DETERMININGPCIMT DRAG COEFFICIENT- Continued

[
M.= O.oj

%
. ● . . ● . 0.2.” 0.25 0.30 0.35 0.40

—

0.800

:X
“;g; ;?j~ ;~: ;lj ;~[ ;;; $

O:!!$ O:!!/ ‘:@ O%! ‘::!!l
.00
1?

.2922 .2872 .22b .2775 .247
8

.227 .2051 .1867 ●1 93
z

.129 .1374
.2250 .2200 .2152 .2103 .2009 .175 .1575” .139

:3:: i
.1021 .“57 .0702

.1632 .1582
t

.153 .1485 .1391 .1166 .0957 .071 :;;92
5

.0402 .023

i

.0084
.250 .1338 .1289 .120 .1192 .1098

8
.083 ;;;% .0468 .023 .0109 -.005 -.0209

.200 .105
3

.1005
3

.096 .081
:%;: k

.059 .0184 -.0001-.0175-.033 -.0493
.150 .077 .0729 .060 .053 ●0104 -.0092 -.0451-..0614-.0769
.100 .0513 .0463 .okl

{
.0366 .0272

!!
::;18 -.0162

$8

-.0 8 ::Z;g -.016
&

-.0880-.103
.075 .0382 .0332 .028

0?
.023 .G141 -.003 -.0673-.0 -.1162

:::gz. :::1 2
-.1011

.050 .0253 .0203 .015
z

.01 .0012 -.0212 -.0802 -.097
.025 .0126 .0076 .002 -.0021-.0115 -.039

1
-.0549

8
k

-.110
-*O45 -.0929-.1103-.127 :jp4J

o 0 -.D098 -.0147
::::?E ‘1

-.0 1 -.o65 -.0675-*o71 -.1055-.1229-.1393
-.025 -.0124 -.0222-.021

i
$

-*O 5 -.0589-.0799 -.0995-.1179
t

-.153 -.1517 2

ki

-.172
-.050 -.02 -.0296-*o

W ~
-.033 -.o87

2

-.0711-.0921-.1117
$.’
-.101 -.175 -.1639

-.04L8
-.179

-.075 -.015 -.009 aJ33 k
:::88 :::86 k

-.103 -.1239- ::;;9J-.161
:::~$3 z

-.191
-.100 -.053e

3 W! 33
-.11y -.1359.

-.150 ~::~$ -.0772-.021
::!f~ b

-.11
-.200

?0
-.1OCJ3-.1052

$

:::2% :::Q -.20: -“19? :::$ :::!!
-.250 -.11 -.1228 ~:!6 ? ~

-.212
-.1277.-o1325-.1 -.2726

:::%Z ::~~ ;:&g .::p :~f
-.300 -.1398

P
-.1 8

~:4mJ
-.149

-.178
z :BJ SJk “::$ :ljj :X? ::3~99

:::7G

z 4?
:::~8 -.2293:::;&

-.00 -.263
%

..2742

L
-.00 -.3131 ;:fi~ ::#jl~::$22 :;g; :$J
-. 0 ::%:$ X5; -.3507

::;;g~::;;;: ::;8$ ;:~g~ -.6 -* -.
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TABLEIII - Continued z

VALUE9OF
(?s2 -(t)E

FOR DETERMININGPOINTDRAGCOEFFICIENT- Continued

[
M. 1= 0.10

.

~ o 0.01 0.02 0603 0.05
q.

0.800
.00
1.00

z
● 00
,00
.300
.250
.200
.150
.100
,075
.050
,02!j
o
-.025
-.050
-.075
-.100
-.150
-.200
-.250

i
-,00
-.00
-.500
-.600
-,00
i-.00

?40: g;

●3 53
.2911
.2240
.1623

at
.130
.1 9
.0775
.0510
.0380
.0252
.0L25
o-
-.Q123

k
-.026

J?
-.06
-.o85
-.0719
-●0947
-.1172
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P.121

O*395
t● 397
:;g
?

.241

.1524

.1232

.0950
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TABLE III - Continued
.

,-_\1/2 ,“.\l/2

U
%?._~.

0.03

FOR DETERMINING POINT DRAG GOEFFICIENT - Continued,,
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d1:0e;
-.071.2
-.0939
-.1161
-01-(9
3-.100

-.2207
-.2602
-.29e3
-.3353

0.01 0,05 0.10 0.15

0.47
P●379

.2953

.2217
;1550
.0958

k
.06e
.039

-:;?61

X&j

-.0672
-.0795
-.0916
-.1036
-.117

&
::%1
-.le33
-.2051

%::2 ;
-.3275
-.656
z-.026

0.25 0.35

0. LolJi. 11
●3 75
3●2 39

.213
i.151

.1270

.0991

.0719

.ok56
;(IV@

.0075
-.0050
-.01-/2
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-.003
-.0725
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.003
-.007
..o24

d
-*O39
-. 63
-.05e6
-*O07
d-.027

-●0949
-.l.1~

2::;%
-o

%-.22
-.26I

i-.306

P
-93 7
-,317

O:bu
.27Ij1
.2021
.135
1.073

.0452

.0173
-.0099
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2-.238

k
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TA8LEIII- Continued

VAIJJESOF (2J’2.(AJ2FORDETERMININGPOINTDRAG COEFFICIENT - Continued
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.0662
.0401
.0274
.0149
.ocn?5
-*(XW8
-.0219
-.0338
-.0456
-,0573
-.0801
-.1025
-.1244
-.1458
-.18?4
-.2276
-.2662
-.3039
-.3402

0.5245
.4268
.3441
.2711
.2052
●1447
.1160
.0823
.0614
.0353
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-.0910
-,1028
-.1145
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-.0676
-.0802
-.0927
-.1048
-.1170
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-.1099
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-.2149
-.2369
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-.3788
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-.0885
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-.0407
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I
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TABLE III - Continued

VALUESOF (#’ - ~~i’ FOR DETERMININGPOINTDRAG COEFFICII?NT-Continued
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TABLE III - Continued

VALUESOF (#’2 - (~yl’ FOR DETERMININGPOINT DRAG COEFFICIENT- Continued

[ ?JO= 0.35]
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2
-.206

-.250
x

&
-.2238-.2392

-*lo9 -.112 -.117 -.122 -.1315
$

-.17 -.211 -.228
::;?;2 k
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TABLEIII - Continued
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FURDETERMININGPOINTDRAGCOEFFICIENT- Continued

[MO= 0.40]
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TABLE III - Continued

VALUESOF(y -($”2 FOR DETER!JININGPOINT DRAG COEFFICIENT- Continued
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.100 .0448 .0401 .0354 .0307 .0001 -.0202-.0392-.051

-0015
-.040 -.089

1?
-.1050

.075 .0335 .0286 .0239 .0193 .0102 -.014 -.017
L

-.0507-.o66 -.055 -*101 -.116
.050 .0221

1
.014 .0126 .0080 -.0010-.0227 “ -.0620-.0798-.0967-.1127 z

:::y~
-.127

.025 ●0109 .002 .ool~ -.002
2

-.0122
?4

-.039
C&l

-*o 2 -.CJ91O-.1080-.1240-.1391
0 0 -.0048-.0095-.0 1 -.0232-.0 9 -.1021-.1190-*150
-.025 -.0157-.0203 ::095: J?

-.101
-.0250-.041

::;:Z ?4
-.0557-.0bo

i
-.1130 2

-.050 -.0263-.010
J?

-.056
t

-*O 7 -.0664-.067 -.108
-.075 2

-.127
-.068

:;:q 1
-.01

z
-.061 -.069 I?

;:41 :::52!::;J;;

:::2;: i
-.112 -.1”:

:::!7: 4
-.123

-.100 -.071 -.051 -.056
z

-.072
i

-.1266 -,1615:;;7~
-.150 -.0675-.0722-.076 -.085

8
-.1076-.120 -.470 i

-.1927
::160

EJ?
-.1820 -.2132

-.200 -.082 -.083
i

-.0920-.0967-.105
%t

-.1275-. 7 -.167o-.1 9 -.201
IJ?

-.2179
-.250 -.1020

-.2332
-.108 -.1115-.1161

1

-.122

#

+lJ;;
i

-.1865~:$:~~-.22 -.23,5 ::~17
-.00 -.1210 -01 3

-.1576
::;84 i

::;:% ::?2;:
..257

-*PO :::;2;-.109 :::;32 ::3% 8-.2028-.2232 -.26o4 -.2935
-*50U -.1981-.20.28-.2075-.2166-.23 ~:;ti6::;;~;

3
-.2589

-.600 -.2313
-.2781-.2962+;$: -.3293

~:$~:; -.2407
3

::2;9
-.700 -.2590..2638 -.273
-.800 -.2903-.2952-.3000 i-.307 -.313z :!Ek :!!% ::!% ::;2 ::K$ ::E! “::$!!
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TA13LEIII - Continued

0.000
.700
.600
.00
1?.00
.300
.250
.200
.150
.100
,075
,050
.025
0
-.025
-.050
-.075
-*loo
-.150
-.200
-.~o
-.00
to

::50:
-,600
-.00
i-.00

0

n0.42
:37
.3152
;:;:;

.1390

.1139

.0896

.0661
@;4

.02J

.0107
0
-.01

3-.020
-.o~ul
-.0412
-.0608
-.079

%-.096
-.1170
-.1524
-.1863
-.2188
-.201

3-.202

‘Mum‘F(W2-($-}’2FOR DETERMININGPonT DRAG cOEFFICIENT- Continuod

0.01

0.4679
.3832
.3105

%
. 60
;;3{;

.1092

.0850

.06U

.0387

.0276

.0167

i
.009
-6007
-.0152
-.0255
-.0357
-. 60
3
8?::0 ?

-.103
-.121k
-.1572

:::;l;
1-.2 8
3-.251

0.02

0.463
z.376

;gg

● q?9
z

:2t3
.0567
.0340
.0229
,0121
-.001
-.609i
-.0199
-.0301
-.0403
-.050b
-.002
-*J 4

{-*lo1
-.1265
-.1619
-.198

1-.223
-,296
8-.298

0.03

0.4588
:;;7;

::#li
.1251
.1001
.0757
.0522
.0294
.0184
.0075
-.003

J-.0 0
-.0245

d
-.0 7
-*’O9
-.052

J?-.070
-.0939
-.1127
-.1311
-.166
-.200?
-.230

{-.262
-●2945

[M.= 0.50]

0.05

0.Y.3;!’
.2925
.2280
.1697
.1162
.0911
.0668
.0432
.0204
.0093
-.C015
-.0123
..0230
:;;:3

$
{-.050

-.ob4
-.0832
-.1030
-.1217
-.1401
-.1756
-.2095
-.2421
-.273
-.303t

0.10

0.4289
.3440
:2’??

:%$

%J

-.0010
-.0121

z
:::23:
-.0 5
-.0550
-.0b52
-*O5
n-.05

-.108
2?-.1 6

2
-* 33
-.117
-.1972
-.2312
-,2638
-.2952
-.3254

0.15

0.40 I
1.323

.2u
i.16

.128J?

::i!;
.0254
.0017
-.0211
-.0322
-.0430
-.0
2?.2

:::51
ol~

::095

J?
:::05z

:;163;
-.1820
-.2175

3::;iz
-.3156
-.3459

0.20

0: ;:; 2
.2328
.1681

:;;:!
●(13C)9
.0065
-.0171
-..0399
-.010’
2-0020

-.o28
i-.0 5
1-.090

::Y$2

:;%

-.1826
-.2010
-.2366
-.2706
-.303

i-.337
-.3651

0.25

u
0.3 0
.2 1
.2152
.1505
.0911
.0384
.0132
-.0112
-.0349
-.05
-.o6U
-.W97
-.090b
-.101
-.1118
-.1221
-*14
2

::16$;
-.1816

S$!
-*2
W

::;21
-.32
3
z

-.332

0.30

0.3566

:$;:
● 1339
.0753
.0217
-●0035
-.02’7
-.~l2

N::05
-*W5

i
-.103
-.111
-.1286
-.190
J

::15::
-.172

i-.19~
-.217
-.235?!
-.27$!
-.305

3-.3 0
2
1

-. 98
-.002

O*35

0.3409

i
.259
.129
.1182
.0596
.0060

::#~

:::;:3

-.112?

t
-.122
-.1 0
24

P
::.1;
-.151
-.1755
-..:92

J!
z:233
-0218
z~-*27

..~l
-Q
-.P
-*i z1

0.40

0,3261

:W
.103
d 7
:0 0

73
-.03

8::;25
::;:~3

-.12
1
t

-.1 3
d-, 91

-.1596
-.1699
-.1802
*.1905
-.210
-*2 i

#:: 69
-*!J026

2
-,3 8
::o~~
t

-.4317
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K

\
g
10

3.800
.700
.600

t
00

:00
.300
.250
.200
.150
.100
.075
.050
.025
0
-.025
-.050
-.075
-.100
-.15Q
-.200
-L250
-.00
t-.00

-.500
-.600
-.00
6-.00

TABLEIII - Continued

lo.\l/2 Al.\U2

o

0w;
.3051

3:12s
.1346
.1101
.0862
,0639
.0419

::%
.0103

0
-.0101
-.0201
-.0300
-.035

8-.056
-.0772
:;q);

-.1468
-.179
-.210t

w::2;

0.01

0Am;
.3005
.281
2.116

.129

.105

.081i

.006
-,00
-.01k
-.021j8

!’+

-.047
-.0 3
-.o36
-.0819
-.099$
-.1175

3
-.116
-.141

::25;
z-.273

G.02

o.Y&
.2336
.1771
.1253
.1009
::;f$
.0326
.021
.01J
.0010
-.ao9
-.019$
-.0294
-.03
$8

~:;8;
-.0865
-.lok5
-.1222
z

-.162
-.188
-.2201
-.2501
-.2790

0.03

0.‘%.3?7
.29J
.2291
;;;:g

.0963

.0725

.0500

.0281

.017

.006i
-.0036
-.0138
-.0239
-.03
lz-.03-.053
k-.072

-.0911

FOR DETERMININGPOINTDRAGCOEFFICIENT- Continued

0.05

[
MO = o.55q

0.10

0:)%
.2617
.192
1.12
i

:%:
.04&
.0200
-.0020
-,0128
-,0233

J?”i
-.07
-.01
.-,051+l
-.0642
-.041
-.03
‘~-.102

:::$
-.1571
-.1913
-.2240
-.:53
-.a
-.3J?

0.15

0.3946

:KJ

.1229

:$$

.0001
-.0220
-.027

t-.033

1:::2i
-.041

8-.042
-.09J+1
-.1037

::5;
-.1595
-.1772

:;%

-.30
-.338

0.20

0.,3762
.2943
.2237
.1610
.104
.05J1
.0279

ii-:::z
-.0407
-.0515
-.0620

M%
-.0929
-.1029
-.1129
-.1225

%!
-. 17
-.10
-.1781
-.1961
~:$~o~

-.29t
-.d
-.;539

0.25

0.3589
.2769
.2062

k
.136
.068
.0348
.0103
-.0137
-.0362
-.0583
-.0691
-.0796
-.0901
-.100
-.110k
-.1206
-.106
c-.102

-.154
8-.171

-.1962
-.219
-. $2
3-.210

2::;&
-.3718

0.30

Y0::05
.1893
;;g

-.0063
-.030

i
~::5C
-.oi58
-.096
-.1063
-.1171
-.1273

z
-.173
-.173
-.1570
-.1762
-.1948
-.2129
-.2307
-.2651
-.297
-.329?
-.397
3-.389

0.35

‘:yL
.1115
.0547
.0026

-.0220

k
-.0 60
-.085
-.0907
-,1015
-.1121
-.1226
-.129

{-.1 31
-.1531
-.1631
-.1728
-.1920
-.210
-.228i

3
66

::2 10
-.313
-.345
-. 75
t

i
-. 050

0.Ilo

0.312
.230t
.1595
.0967
.0399
-.0122
-.0368

::%;;
-.1056
-.1164
-.1270
-.175

2-.1 9
6-.151

-.1681
-.181

i-.178
-.2070
-.2257

?
-. 39
-.217
-.2961
-.3290
-.3606

t
-.91(I
-:202

<
lb
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0.800

:x
.00
t. 00
.300
,250
.200
.150
.100
●on
.050
.025
0
-.025-,0>()
-.075
-.100
-.150
-.200
-.250
::g:
-.500
-.600
-.00
i-.00

0

?2o. n

:294;
.231+2
.1797
.1297
.1062
.083

k.061
.0404
.0300
.0199
.0039
0
-.0098
-.01
-.02Zk
-.0380
-.0564
-.07b3
-.0$)1
-.10

{-.40
-.1722
-.2023

::;;g

!

TABLEIII - CentInued

/.. \@ /brew”
VALUESOF(= )

0.01

0:$3:
z,299

,2297
.1751

::::2
.0788
.0570

::Z;:
.0153

z-:::?
-●045
-.0241

$
-*O35
-*O7-.011

::$J:~

:;y6j
-.2070
-.2356
-.2632

{PO)

0.02

0.4321
.334
i●2 55

.2252
,1706
.1206
.0971
.0743
.0525
.0313
.0209
.Q1O7
.0007
-.0092
-0010

8-.026
-.080

!
-.072
-.057
-.083
-.1002
-.1177
-.101
2-.116

-.2116

k
-.203
-.279

.(2) FOR D2mRMIm NG poINTDRAGcoefficient- Centinued

w

[ 1
M. = 0.60

0,03

O:yz

k.2 11
.2208
.1662
.1161
.0926
.0698
.04
.02n3
.0164
.0062
-.0038
Jl;g;

h
-,031

:$51z
-*o02

J-.080
-.1053
-.1223
-.1 7

t!-.1 1
-.2162
-.2JJ+9
-.2725

O*O5

0.4191
.3404
.2724
.2120
.1574

it
.107
.083
.0611
.031

8.010

-:::27
-.0L26
-.0226
-.023

b-.0 0
-.05

‘i-.060
-.o~o
-,0969
-.11J+2
-.1312
-.1636
-.1951
-.2252
-●2 39

2-.216

0.10

0:m;
.2517
.1913
.1366
.0865
.o&9
JkO;

-.0030
-.0134
-.0237
-.03

{z-.03
-.0534
-.0631

r
-*O 5
-*o17
-.1002
-.1181
-.1354
-.;24

3
8::21

-.246
-.275z
-.3031

0.15

0.3793
.3005
.2323
.1718
.111

1.068
.01+32
.0204

-.0015
-.0227

2
-.0 32
-.034
-.03
ii-*O3

-.032
i-.029

-.0923
-.1015
-.1201
-.1380
-.1553
~:;72;

?-.235
-.2667
-,2955
-.3232

0.20

0.3612
.2822
.240
.1535

~~: :7
.024
●0019
-.0200
-●0413
-.0517
-.0620
-.020

i-.020
-.0919
-.1015
-.1110
-.1202
-,1388
-.1567
-.1740
-.1911
-.2237
-●2 53

8-.2 6
4-.3 5

-*34.23

0.25

F
0.30
.250
.1968
.1&
$.013

.0310

.0074
-.0155
-.03
-.05izl
-.0692
:::J
P

-*W9
-.109t
-.110
-0128
-.13

$-.153
-.1743
-.1916
-.2088
..24~
-.2731
-.3034
-.3323
-.3601

0.30

—-

0.32
.28
b.105

.1199

.060
J.0 6

-.0090
-.0319
-.0540

:::88
-.0960
-.1061
-.1161
-.1260

J
-.156
-.
5.?4
1

:::730
-.1910
-.2083
-.225

3-.21
3-.299..3202

-.3492
-.3770

0.35

O:;mz;

.161
2.1 5

-;04:;

-.0246

k
-.o 76
-.096
-.09
-.10

!!-.111
-.1218
-.1 17
d-. 17

-.151
-.160$
~:: :1

+
-.206
-.2242
-.2413
-.2740

::;g:

-.3931

0.40

0.2980
.2190
●1
is?
t:;38

-.0157
-.0594
-.062
-.
4..:0
2-0113

-.1265
-.166
l.?

::15:;
-.1662
-*157
J-.151

-.2056
-.2217
-.2391
-.263
3

.::$:!

i-. 03
J?-.083
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TABLE III - ccmtfnued

\

K

AH
q
-
0.800
.700
.600

i
. 00
. 00
.300
.250
.200
.150
.100
.075
.050
.025

0
-.C25
-r@)
-.075
-.100
-.150
-.200
-.250

::&:
-.500
-.600

i
-. 00
-. 00

0

k0.1+22

k
.3 8
.2 34
.2253
.172
.1248
.1021
.0803

z
.Oy 1
.03 8
.0288
.0191
.0095

0
-.000~
-.016
-.02

z
i

-.03 6
-.0541
-.0 12

i
:::0{:

::;22:
-.1936
-.2210
-.2473

VALUESOF
(~Y’2 -(~Y’2

FOR DETFRMTNINGPOINT

0.01

ii

0.417
;;73

.2208

.1683

.1202

.0975

.07e
z4;$

:H&

-:%$
-.C139
-.0232
-.022
1-.012

-.058
-.075i
-.0925
-.10e7
-.1399
-.1707
-.19e3
-.2257
-.2520

0.02

0.4153
.339
i

.275

.213

.1639

.1158
,0931
.0713
.0501
.0297
.0197
.0100
.0005
-.001

8-.014

:::2Z7
p-.05

-.C33
-.0803
-.0970’
-.112
4?-Q1 5

-.1753
-.2029

::$;:2

0.03

0.4110
.3556
.2701
,2119
.159
.111

{.oe8
.c669
.0457
.0253
.0153

z
●OO 5
-.000
-.0135
-.0229
-.022

ii-.012

::W
-.0e4i
-.1015

::ii;;
-.179e

::Z;lz
-.2612

0.05

[
M. = o.6jj

0.4025
.3271
.2616
.2o34
.1509
.1027
;0799
.05e2

2::?:
.0065
-.0032
-.0128
-.0223
-.016
t-.010

-.0499

:::;2°
-.093z
-.1103
-.126
-0

Z&
z

-.; 6
-.216
-.243i
-.2701

0.10

0.3e22
.3067

k
.211
.129
.1303
.0821
.059
.03
i
t

.012
-.0042
-.0142
-.0230

?
-.038
-.031
~:;~:5

-.0708
-.079
-.09.7

i-.114
-.1’13

$
-.166

::;!98
-.2375
-.2651
-.2915

0.15

0.363.2
.2876
.2220
.1636
.1110
.062
.039i
.0180
-.0033
-.023
-*O3
t
8

-*O35
-.0532
-.0627
-*o21

8-*o15
-.0905
-*0995
-.1171
-*1345
-.l~lo
-.163

4-.197
-.2297
-*274

z-*250
-.3115

DRAG COEFFICIENT- Continued

O*2O

t
0.353
.296
.2039
.145
.023
.0
%.021

-.0003
-.0216
-oo@
-.0522
-.0619
-.015
x-*o11

-.0905
-.0999
-.1090
-.1180
-.135

z
~:;~6
-.1859
-.21
-.●
$
U

-.$62
-.303
-.330z

0.25

0.328
.22
?3
k

.16
●122
.0757
.0272
.0043
-.015
-.03J

t
::W5
-.0 3
U-.0 9

-.09e5
-.1079
-.113

i-.125
:::;g~

-.103
&-.171

-.2035
-.2350
-.2660
-.2939
:;:p8;

0.30

0.312
k.236

.1708

.1122

.0594

.0110
-.0120
-.0339
-.055
-.05

i
8

-*O59
-.0957
-.1053
-*11o
-.12?4-cl:
G/l

:::519
-.166

2-.188
-.2037
-.2200
-.216

i-.22
-.3101

::;2$

0.35

0:j:

,15
2
i!

*o 9
?4●0 1

-.004
-.027 z
-.0494
-.0707

?
-.091
-*101
-.1112
-s209
-.1305
~::49

?Z
8

::”:27k
-.1852
-.202

z-<.219

:::25;
II

::;26$

g?)::.09

().40

0.2829
,2070

k
.1 11
:02$

-.0191

P
-.0 0
-.940
-.Oe4

z-.100
-:1162
-.1260
-*157
J1-.1 3
t-.157

-.1642

i:::zt
-.2001
-.2173
-.2343
-*207
z-.223

-.3135

k
-.315
-*393
-.3960
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,-
..i

TABLEIII - Coatim

VALUESOF
(:7”- ($’2

FORDETERMININGPOINTDRAGCOEFFICIENT- Centinwd d

*

rM.s 0.701
L- -4

0.01 0.02 0.03 0.05 0.10 o.1~ 0.20 0.25 0.30 0.35 0.40~
q.

0.800 0.4068O:g$ 0.39810.39380.38550.36550.31+670.32900.3123
.700 .3347 .3260 .3217 .3133

O:$$;O::%; O::g$

.600 .2720
.2932

.2676
.27&

:::3;
.2566

::::
.2399

.00
t

.2119 J
.214

::5P7
.136

::;1}
.1767

● 00 “
;:;$6

.1613 z &
.155

.1526 { 0!2
.1 ~ .1207 ::% :3$ :;&!j

.1237 .1 6 .0697
.300 .1195 J&51 :W .1063 ;09:

i !/
.077 $&

.0537.03 .0239

.250 .099
i *

.0846
.0231

.0?o
.0070-.0083

:~;
-.0227

.200 .079 .07 :288. ;06;6

.150 .0567 .0522 @&
k

::;G :!$ t ::::$ ::~i ::$3 :$!3 i!!!!
.100 .0371 .0326

&
.02 .0152

.?75 Al:’J
8

~:3g .0187 ●o@7 ~:sl~ X# ::@; ::J&u#::gg :;:;l$::::;$
;g;

d
.0093 :!*

d
-.0037 -. 36 +&J :.0 0

cl%
-.:93 -.1106

.0090 .0001 :::;;:
-:0045 &

-.036 4
-.123

-.0529
0 0

2
-.000

8
::0134 Cl

4
-.0620 $

-.1200 -.1
::113

t

-.025 -.0091 -.013 -.0224 ::051; -.0711 ::0$ ::%E
JJ“-.123 -. 3

-.010
-.050 -.O17

-.0311 8

z
-.0223 -.0267 -.0311

-.075
-.0 8

-.025
-.100

::% :;:% ::%! :+!$ :%!

-.150 ‘% ::!U i:!% x% :;;8 ii!% ::il@ :;~g; :::kz:.:::$!; ::;$~~:::;?3 -.05
-.200 -.0681 -.02

!JZ
-.0772 -.0816 -.1110

-.250
.%.1; -. 89

::%% $2 $
-.1663 -.1826 -.2130

::$$! ::1$0 d
-.091

-. 00
-.0975

t
::370 ::121 +$ %J ::&$

::%% -.221

-. 00 -.1292, -.1538 ~I;38
i

::&: :::% ..201Z ::;J:;
-.2300 d

A.172 ~127o

::%
-*1n
&

-.1623-.166 ..1713
-*19 -.1941 -.2074-.228

i
::$$% ::5M :::i:i!:$: :;;$;

-.00
i

-.2110:::!;2-.2201::;82 -.2335-.254 ::#J
-.’497-.2586-.2798-.2996::;?8; t

-.3107.~:g;+ ::;~ -.382
-.00 -.2360-.2406-.2J+52 -.3360 2-.336

\
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TABLE 111 - Continued

.—
K

\

AH
~-
0.800

z: %
. 00
z● 00
,300
,250
.200
.150
●100
.075
.050
.025

0
-.025
-.050
-.075
-.100
-.150
-.200
-.250
-. 00
z-. 00

-●500
-.600
-, 00
i-* 00

0

O:;d:;

.259

.206i

.158

.11&

.0935

.07 5

.05‘&

.035

.0268

.01
,00it

o
-.0086
-.0170
-.0253
-.0 3

$Z-*o 9
-.0 50
-.0801
-.0949
-.1251
-..1504
-.1762
-.2011
-.2251

‘Mm‘F(W2-(v”‘0’‘mmMINrNGpOxNT‘RAG

0.01

0.58
%●315

:::zk
.1541
.1100
.0891

:;~j

.0219

.010
t●OO1

-.0045
-.0130
-.021
-.02

8
z

-.030

:::232
t-.Oti6

-.099
-.1271!

3i
-.14
-.1’0
-.2057
-.2297

0 02

0.3802
.5115

:;5&
i.198

d
,106
.0 7
.0647
.0454
.0267

i:::z
-.0002
-.008
-.017?
-.029

L
{z:;24

-.0583
-.0l$o

6-.091
-.1034

z
;:;3g

-.2102
-.231+2

0.03

0.3760

z
.302
.248

?
:;.;?

.101

.0801

.0603

.0411

.0223

i
.012

-:::42
-.0132
-.0218
-.0302

$

-.086
-.o67
-.027
-.0784
-.095

2-,103

Pi:::3
-.18
-.21gl
-.237

[
M. = o.7j

0.05

0$;7:

8●2 5
3●1 55

.1371

.0Y2V

.0720

.0519

.0326

.018
1

-:%42
-.0131
-.0217
-.0303

z
-*o!37
-.071
-.0553

i
-.0l?J
-.070
-.1020
-,1169
-.1452
-.1725

{
-*198
-.223
-.2475

0.10

o:~$8;

3.216
.1656
.1171
.0728
SJl;

-:::23
-.01

1
z

-.026
:::3?
&

-.0507

J::0%
-.075
-.091i
-.107
-.122z
-.137
-.1653
-.1933
-.:13
-0
-.&2,

0.15

o:~u;$

,2000
●1468
.0982
.0538
.0329
.0126

-.006
-.02

z
z

z
-.0 8
-.0 3

i!
-.0 2z
-.0 13
-,06
-* %
:I16i

::0950
-,1111
-,1268
-.1420

i
-.1 68
-.1 5
-.212i

2
-.2 88
::;8 9

L

COEFFICIENT- continued

O*2O

0.3121

k
.231
.124
.1291
.0805
.0360
.0150
-.003

J?-.02 7
-.0435
-.0 27

2-.0 17
:::70$

QO
::;965
-.1049
-.1131
-.1292

t
-*150
-.102

::X!i
-.2311
-.;7

&t
::3067

0.25

o::~
2Z

.1657

.1124
:::;~

-.0019
-.0222

k
-.016
-*oo
-.06

3
z

-*O 7
z-.0 7
z..094

-.1050
:::;;:

i

-.102
-.164
-.122
-.1774
-.1924
-.2209
_.2485
-.2747
::;$9

L

0.30

0.2801
.2109
.1500
.0 66
!;:.;:

~
:::; ;

-.05
-.

1
U

?.
-.: 8
-.09 8
-.1038
-.1125
-.1212
-.12 7

i

h

-*1 2
-.1 6
-.1 2
-.li’81+

i
-.19 7
-.20 7
-.23?3
-..2649

::~g~

0.35

i!0.263
.19()

$
.151
.016
.0328
-.0119
-.0330
:::~$3

..0919
-*loll
-.1101
-.1191

z
-,128

J?
-01 5
-.151

2
-.135
-.117
-.1779
-.1939

L
-.202
-*22
-.228

z.02 0
-.306 i
-.3320
-.3566

0.40

30.213
.119
.1209

i
.065
-:;;65

ii
-.07
-.07
-..083

i-.103
-.116

.?-.126

h
-.136

:::511

28
-.1 6

t
::;76%
-.192
<.208
-.22

i
z

28::;7
-.2953
~;;21;

-.3716
z
o
.
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TABLE III - Continued

VALUESOF (~y’Q .f2@ FOR DETERMININGPOINTDRAGCOEFFICIENT-Cont~ned

[ 1M.= O.m

f\l 0 I “0001 I 0*02 I 0s03 I 0005 I 0’10 I ‘*15 I 0e20 I 0025 I 0030I ‘*35
0.eoo
.700
.600

2
.00

:;$’

.200

.150

.100

.075

.050

.025
d
-.025
-.050
-.075
-,100
-.150
-.200
-.250

i
-.00
-.00

::2%

8
-.00
-.00

0.3706
;g{~;

.1973

.1513

.1091

.0893

.0702

.0516

.0338

.022
2,016

.0082
0
-.0082
-.0160
-.0240

$

-.018

::;!:
-.0762
-.0902
-.1172

k
-.130
-.176
-.19io
-.2136

o:$:~~

● 2440
.1 30
z.1 70

.1047

::$8
.0473
.029
.020i
.012
,008
-.00

4-.012
-.020
-.028z
-.0362
-.0515
-.0663

:::P47
-.1217
-.l~75
-;1721
-.196

i-.211

‘:;3:$

.2398

.1888
J4&7
.0802
.0615
●0429
.0251
.0165
.0079.

.::%?
.0169
.0248
.O28
i●o o

.0553
●o 07
s.0.51.

.0991

.1261

.1519

.1766

.2000

.2226

0.yjeO
.292
.23i

i
.186

2$2
.0764

J
.052
.037
.020$
.0122

d
.006
-.0 8
-.0130
-.0212
-.0291

?+

-*o71
-.0 8
-.0Q1

i
-*o50
-*o94
-.loyj

:::3:;3-01 10
-.2044
-.2270

y 00
i
.?.y~$

i.0 9
.06L
.04e9
.0303
.012
.00
i
8

-.007
-.0132
-.0215
-.0296

{
-.075
-*O55

z:::2z
-.0e34
-●0979
-.1119
-.130

d-.1 9
-.1896
-.2131
-.2357

0.306
2.251

.2079

.1567

.1104

.0680

.olL82

.0290

.010
-.00

z
k

-.012
-.0248
-.033
i-.016

-.olL98
-.0577
-.0657
-.0

iii
~l;oe

3-.112

.o~bi
-.008
-.026z

-.067
&-.0 7

-.0925
-.197
-.1228
-●13.73
-.1515
-.1,787
-.2047
-.2295
-.2532
-.2760

0;,:j~

.1720

:;~
3

.0117

1
-.005
-.022
-. O@@

2-.029
-.015
-.0700

82
-.0
-.06
-.0946
-.1026
-.1104
-.1259
-.140
-.155

i
::;;28
-.222
-.247i
-.271

d-.29

0.2789
.2131

k
.156
.10
;());:

-*OOo
z

:::[3?
-.0610
-.067

i
3-*O 4

-.o69
-.0952
::;;;?

-.119
2-.127

-.1429
-.1579

i
-.125
-.166
-.2139

k
-*201
-*2 1
-.28i
-.3118

o:~6~

i
.101
●o 86
-,:~oo

-.020i
-.0401
-.obee

i
-.o69
::0$J

t
-.2029
-.1112
-.1195
-.1275
-.156
-*1lb

?
::; o

i-.1 6
-.2028
-.2302
-.264

i-.2*
::g 2

L

It0.2 90
.1 30
.125”
.073$
.027L
-.0157
-.0357
-.0551
-.0739
-.0920
-,1008

8
-.105
-.110

:::2:!
-.L

i
::%

i
-*14’

:::og~
-.2181
::$;$

-.2970
-.3208
-’.3439

l?ATXOSALADVISORY
COMMITTEEFOR ~ONAt.FIWX

0.40

.ni3

.0597

.0130
-.0299
-.000

z-*O 4
-.08i
-.106t
-.1152
-.1238
-*12
u-.10

-.1491
-*171

2-.152

U
-.1 1

:::0
i
i

-*215
-.227

2
:::$2
-.3117

z
-.337
-.357



0.800
.00
.z00

,.00z. 00
.300
.250
.200

-.150
-.200
-.250
-,00
1-.00

-.500
-.600I
-. 00J-. 00 I

TABLEIII - Continued

VALUESOF’

c:)” -(:JB

FOR DETERMININGPOINTDRAG COEFFICIENT- Continued

k= 0081

0

0.3521
.2902
.2361
.1876
:$38

$.08
.06 7
.0471
.0322
.023
.015 8
.0077

0
-.0078
:: (&$

4Z

-.0 03

X5

i?:::5-.1113
-.1357
-.190
a-.113

-.2025

0.01

0.3
W.2 0

.2318

.183

.139k
●O9
U,00

:til

:::9?
.0115
.00
-.00t
-.0121
~;C))9J

-.046

$
-.091
-.032
-.0769
-.0902
-*11:1

31:135
-.1859
-.2070

0.02

!4O*339
.219
.2277
.1792
.1354

:?7g
.081
$.006

.0237
X&

-.000
-.0081
-.0164
-.0240
::;;:5

-.053t-.0675
-.0812
-.0945
-.1201

Y~:~2
-.1902
-.214

0.03

0.3398
.2778
.2236
.1-/51
.1312
.0910
.0722
.053

.?.036
.0194
.0111

-.194
-.215z

I
0.05

0.3318
.2698
.2155
31669
.1231

::8$?
:$~y
.OU.2
,0028
-.0053
-.0132
-.0212

:::22;
Of?J+

::051;
-.0660
-.0801
-*0939
-.1072
-.1328
-.173
2-.107

-.20i
-●22&

0.10

0.3L28
.::5CII

l?
:$;

{
.0 3
.020
.008

k-.008
-.0170
-.0251

{
-.031
-.010
‘:;c)):;

-.0640
-.015
i-.060

-.1002
-.140
-.1274
-.1530
-.1776
-.2011
-.225
J-.29

0.15 0.20 0.25 0.30 0.35 0.40

0.2949
.2326
.1781
:J&9$

04?
:025~
,0075
-.0102

t
::~2~6

:::5:!
-.09
2Z-*O7-,052
i-.027

-.0902
-.1048
-.1191
-.129
J-. 63

-.1721
-.1966
-.220

T
i

::242

.1121

.06
● 02 T

i.004
-.0100
-.027
-.o~ i!
-.0532
-.064
-.0694
-*O 74

J-.0 52
-.0929
-.1005
-.1080
-.122
-.136 z

:: %1
-.1900

3-*2 7+: 3

Y-.282

0.261
●1
Jli
:0950
.0516
.0110
-.0081
-.0265
-.
vi
o

Z:;69
-*o o
#-.061

-*O944
::::;2
-.1171
-.1248
-●1394

:::2;1
-.1811
-.2070
-.2317
~:;;~

3
-.2997

b0.2 67
.1
.12$)4
.0804

-:%2

-*o 71
8-.o56

-.0938
-.1019
-.109
-.1178
-.1255
-.131
-.d’06
-*1’53
2

::;8;z
-.1971

::%%
-,2717

k
-.293
-.310

o:;~23

.1JJ

.0657

.021
-.01
-.03#
-.0571
-.0749
+2;

-,1088
-.1169
-. 12J+-

11
-.1 28
-. 06
-.481
-,;557
-.
q!!i

:;;98
-.2=3
-.2383
-.2632
-.287o
-.3o98
-93375

0.2186
.1559
●1010
.0518
.ob73
-.0335
-.0527
-.013
i

::$J
8

-.1236
-.1312
-.l92
J

::lJ;
-.1625
-.101
&-,18

-.1993
-.2132
-,2268
-.2528
-,2778
:;;:1;

k-*343

al
o

!2
o.

r“



TABLE III - Continued
z
c1
* I

‘“mm(ii”-($”FOR DETERMININGPOINTDRAG CCEFFIC~ENT-.Continued w
m

[
M. = o.90] z

o
.

F
m
x
NJ
*0.03\

K

g
~o , 0.300.25 0.35 OJ+Oo 0.01 0.02 0.05 0.10 0.15 0.20

0.2606
.2017

::?;:
.0616
.0232
.0051
-.0122

:::[;C
+l:z$

-,0688
-.06
88-.03

:::;;;
-.1054

::;l??
z-.1 9

3
2-.1 6

-*133
-.2066
-.2289
-.250
-.270i

P0.2 9

1
●I 9

8
.1 0
.O 76
.olL55
.0069
-.0112
-.028

‘t
-*O 5z
-.0 1
-.069%

J
-.o 76
-*O 53
-.092
-.100z
-.107
-.114i
-.1220

$

-.1 59
-*1 93
-.1 2
-.1752
-.2001
-.2235

k
-*’ 59
-.273
-.2879

0.800
.00
Z● 00.

z
.00
.00
.300
.250
.200
.150
.100
.075
.050
.025
0
-.025
-.050
-.’075
-.100
-.159
-,200
-.250
-*00
1-.00

-.500
-.600

i
-.00
-.00

O:;;;$

●22 9
L

::;$

8.00
.063
.ok6i
.0305
.0227
.0150
0.0073

O:;;?:

.2198

.1738
-.1322

{Y:: 3

&
.091
.0 3
.026
.01d
.0107

t
.001
-.003
-.0117
-.0189
-.0260

i
-.030
-.068
-.0599

II
-.030
-.o56
-.1099
-.1330
-.150

2-..170
-.1963

O:;:;;

.2157

.16 7
i.12 1

.0900

.0721

i
.05 0
.03 1
.0221

k
.0.1 2
.00 5

-00011
-.0085
-.0159
-.0231
-.0302
-.0372
-.0510
-.0642
-.0773
-.08 9
-.11 ?.’
-.1373

U
-.1 9
-.1 0
-.2007

0.3215
.2630
.2116

t
.167
.120
.089
z.060

.0508

.0340

.0179

.0101

.0023
-.0052
-.0127
-.0201
-.0273

il
-.04
-.01
-.052

3-.064
-.0815

t
-.091
-.115

ki
-.11

i~:;87
-.2050

o:;;;~

.2057

.157
1.110

.0778
●!)99
?2.0 7

.0259

.0097

.001
-.005?
-.0134

:::%?

{
-*O55
-.o26

k
-.o96
-.034
E

-.o67
-*O97
-.102
-.126k
-.1.500
-.1720

:::?gi

0.2950

8
.2 63
.1
.13kz

[

.068
j :5

.023z

.0044
-.009
-.017z
-.0254

1
-.030

:::4;!

:::2;:
-.0693
-.0832
-.0964
-.1095
-.1222
-.11+67
-.1700
-.1921
-.2133
-.2337

0.274
z.215

.1669

.1206

.0787

.0403

.0223

.0051
-.0119
-.0281
-.060
t-.o38

-.0515

2X
-.08
-.06

10‘:::3;
-.087
-.101?

J
-.111
-.123

k
-.110
-.
-.;838
-.2111
-.232
-.252k

0.229
.1703
.1188
.0723

-::%?
-.0262

P
-.0 0
-.0 11

z
-.074
-*O 5k
-.0932
-.1010
-.1085
-.1160
-.1234
-.1305
-.1377
-.1517

i
-.16 I
-.174
-.1912
-.2160
-.2395
-.2619
-.28 5

2-.301

0.21 7
.15z
●10

4.057
.0156

-.0231
:::J8~.

-.0759
-.0922
-.1002
-.1081
-.1158
-.1251
:::3;9

l!-.1 5
-.152
-.1667
-.1801
-.1934
,-.2063

::$M
-.272

i-.29 8
..3195

0.2022
.1428
.0 07
h●0 1

.0017
-.0371
-.0553
-.0 27

z-.0 99

::;O$;
-.1222
::;2;7

z-.1 51
-.152
.-.159k
;z:;~8

d
j::;!7
-.220t

!/
-.2 56
-.2 92
;:;;~l;

t-.33 1

:.007
k-.014

-.0217
-.0287
-.042

i
z

:::27
-.0812
-.106

z-.126
-.1506
-.1716
-.1919
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TABIX III - Continued

p~ /’2 I%w ______. . .. ___
VALUES OF

(7~ /%)

.— ———-. . .— —-—-.— - . . .
-1=1 FOR DETERMINING POINT DRAG CCWFFICIMNT - COntlnUOfl

t

0.01

0.3112
.2562
.2077
.1644

b
.129
,089
.0720
.0556
.039
t.027

.0173

.0100

.0028
-.ool@
-.0112
-.0180
-.0247
-*o1

J#::059
-.0692
-.0811
-.1041

3
-“122?
1:165
-.1856

0.10 0.20 0.400.02

0.3073
.2523

;:~;l

?.084
.0679
.0515
,0358
.0206
.0131
.0058
-.001
-.0081
-.0153
-.0222
-.028
-.0
-.#o
-.012
-.034
-*8
-.?0z
-.1302
-.1510
-.108
i-*199

\

K

g“
q.

0.800
. 00
1. 00
. 00
1. 00
.300
.250
.200
.150
.100
,on
.050
.025
0
-.025
-.050
-.075
-●100
-.150
-.200
-.250

i
-.00
-.00
-.500
-.600
-.00
i-.00

0.03 0.05 0.15 0.25 0.30 0.350

iI.1658

:%81
,03

%!
::%!~
-.057:
-.0746
-.0906
- ●1062
-.1138
-.121
-.128z

&
-.158

::$~~
..164

z-.1 9
i:::O;J

%
-*2 5
-.232
-.2605
..2&o
h,3023
-.3220

o:;~:2

.211z

.1685

.1291

.0931

.0762

.0 7

%:02 i
.0215
,041
.0070

0
-.0070
-.0138
-.0205

:%:
-.0527

%:::7
-.c998
-.1216

E
-.1 4
-.1 2
-.1813

0;28;)
.1564
.116
.0808
.063

{●047
.0317
.0164
.0091

-:::;X
-.012
-.019i
-.0263
-.0330
-.0395
-.0527
-.0653
-.o76

J-.095

JJ
-“112
-.13
-.1553
-.171
-.19&

0.2 5
ill,2 0

.1 20
J 85
:10$?0
.0729
.055
.0392
.02 7

i.004
.0011

-,0063
-.0135
-.0205
-.02

R
c1::0 11

::$;J

-.0 34
J-*o 5
z::W;8

Y
6

::1 3
-.183
-.202i

0.2772
.2221
.173
.129k
.0901
.0539
.036

t.020
.(@
-.0103
-.0162
-.0256
-,032

0?
-*O 91

68
~:0538
-.0605
-.0671
-.0802
-.0929
-.1052
-.11-/2
IJ&-.’

-.1 2
-.183$
-.2035
-.2226

0.259
d●2 5

.1557

.1120

.0722

.0360

.0189

.0023
:::15

2

z
d

:::37
-*O51O
-.0580
-.0651
-.0720
-.o87
i

:::9&
-.1113
-.1237
-.1357
-*190

i-.110
-.2021
-.2221
-.244

R0.2 5
.1 0
.1391
J&

i
.0191

.:!%9
-.0 0

2
z

-.0 60
-00 35

2-.0 09
-.0681
-.0 53

1-.0 23
..0893
-.0960
-.1026
-,11 9

3
::81:
-.1532
-.1765
-.1986
-.2198
-.25$)9
-.2595

0.2279
.1723
.I.23
.o~t
.0395

J@
.000

:::w

$
68

::022
-.0698
-.072

L-*O 5
-.0916
-.0986
-.1056
-*l@
-.1190
-.123
J-. 52

-.176
2:::99;

4
-*2 3
-.235
-.2567
-.2762,

0.2132
,15
.10$$

::&$
-.0123

::ZZz
-.0621
-.o76
J-.051

-.0926
-*0999
-.1070
-.141
-.).211
-.lz!n

4?

-,146
-.
-.10
-.13
i#

::;09
-,2312
-.2525
-.2727,
.-.2922

3.?4
0.192

{:091
.0501
.0100
-.0271

P
-.0 0
-.00
-.076z
-.092
-.0993
-.1073
-.14
-*1213
-.1288

&
-.158
-. 7
+4::187

-.1 7
83-.1 2

~.2o03

!!
::223d
-.276
-.28

T-.307
I
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TA13EIII - Ocuielmdd

VAIUFS OF (!?$/’ +]1’ FOR DETERMININGPOINTDRAGCOEFFICIENT- Cmicludatl

[ 1
M. = 1.00

&i
Qo o O*O1 0.02 0.03 0.05 0.10 0.15 0020 0.25 0.30 0..35 O.l+o

0.600
!

0.2 71
1

0.2 31 0.2892 0.2851+ o:;;~; 0.259
z

O:y’; 0.2265 0.2112 0.1966 0..1828
●’ 54 .2 14

‘0.1696

:z:
.2375

.1999 :W ::!10 &
.17

.1959 .1920 .i804 .1 7 .12ti ::?!3 ::%? :i?!!k: :W

?
. 00 .1590 .1510 .1471
. 00 .1219

.1394 ::$9
::??l

.9713 .0565 .0289
.113

3
.1099 .1022

.300 .08t?o z
::22$ :$![ .033

J
.0187 -.0090

.0839 .0 9
.250 2

.0759 .06!31
.0719

.049
..0677

.0317 .0150 -.000 -.0159 -.0 02
‘:? k

-.o 38
●O 7

.200 ::48 .0w
.0519

.O 65
i

.0331
.0524

.0154 -.001
8

-.0172 -.0 23 -.0 66 -.0 03
.0365

.150
.017

.0 15 1
-.0001

.0374
-.016 -.0 28

j $
-.0 79 -.0 23

.0333 .0293 .0215 .002 -.0153 -.0 21
.100 J)()? .0191 2

-.0 81
.011

-.0 32 -.0776 .::;l~

:::2$ 8
.0072

;C&

i

-.011
.0121 .001 .0002 -.018

.0093 .0052 ●0012
.025 :::2

-.0067
J :;q~ ::~;z ;j+~ ::~fi X& d;;;

-.0257
-.00.56

0 0
-.0135 -.0325

-::;E
-.0505

:::;: -.012
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Fc AS A FUNCTIONOF ~
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TABLE V

M AS A FUNCTION -OF’ pfi
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Fig. la-c NACA ARR No. L5H27
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NACA ARR No. L!5H27 Fig. 2a
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Fig. 2b NACA ARR No. L5H27
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NACA ARR No. L5H27. Fig. 3
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Fig. 4a .NACA ARR No. L5HZ7
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NACA ARR No. L5HZ7 Fig. 4b
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